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7O WATT INTEGRATED STEREO AMPLIFIER 


GENERAL DESCRIPTION 


The EICO Model ST-70 is a complete high fidelity 
stereophonic control center anda pairof 35-watt amp- 
lifiers, all on one chassis, With it, you can select, 
preamplify, and control any stereophonic or monophic 
source and feed it through the self-contained dual 35 
watt amplifiers to a stereo pair of speaker systems. 
Provision ismade for operatinga center speaker direct- 


ly from the ST-70. 


FEATURES 


1. Provision for two stereo phono cartridges to be 
connected. Permits the use of both a turntable and a 
record changer in the installation. One pair presents 
47KQ load and the other pair 100KQ load, to cover 
most popular cartridges. RIAA equalization. 


2. Provision for connecting stereo tapeheads. Either 


NARTB equalization for 7 1/2 ips, or standard equali- 
zation for 3 3/4 ips canbe selected on the front panel. 


3. High level input pairs for multiplex adaptor, pre- 
amplified'and equalized tape, FMtuner, andAM tuner. 


4, Separate level and balance controls. Null-type 


balance checking circuit. 


5. Switched high and low frequency filter circuits 
permit elimination of rumble or scratch, 


6. Switched loudness compensation. 


7. -Tape monitor switch. 


8. Speaker phase selector switch. 


9. Feedback equalization, with feedback around both 
preamplifier stages. High overload point. 


10. Bass and treble tone controls are of the variable 
inflection point, feedback type, for exceptionally low 
distortion and the most desirable control characteristics. 
These controlsdo not affect the volume or interact with 
each other, and boost or cut at the extremes of the audio 
range do not affect the mid-range. 


11. Separate filament windings and humbalance con- 
trols for each channel permit an optimum hum balance 
for each channel, rather than a compromise for both 
channels. 


12.. Unused inputs grounded by SELECTOR switch to 
eliminate cross-talk — except for TAPE inputs, since 
some tape machines are adversely affected if playback 
outputs are grounded during recording. 


13. Provision for feeding a center speaker directly 


from the ST-70. 


14. Power amplifier circuit incorporates a triode volt- 
age amplifier direct-coupled to a dual triode cathode- 
coupled phase inverter. 


15. 7591 output pentodes, conservatively operated in 
push-pull output stages with fixed bias. DC balance 
controls, and controls for adjusting the fixed bias are 
provided. 


COPYRIGHT© 1961 ELECTRONIC INSTRUMENT COMPANY, inc. 


PAGE 2 


SPECIFICATIONS 


POWER OUTPUT: 70 wattstotal; 35 watts each chan- 


nel continuous sine wave power 


IM DISTORTION (60 &.7000 CPSat 4:1): 1% at 35W 
each channel 

HARMONIC DISTORTION: Less than 1% 25-20, 000 
cps within Idb of 35 watts each channel 


FREQUENCY RESPONSE: +0. 5db 18-43, 000 cps at 35 
watts each channel, +ldb 9-60, 000 cps at 1 watt each 
channel 


INPUT SENSITIVITY INPUT IMPEDANCE 
Phono A AMv 100KQ 

Phono B AMv 47KQ 

Tape Head 3 3/4 1. 4Myv IMQ 

Tape Head 7 1/2 2. 1|5Mv IMQ 

FM 480Mv 500KQ 

AM A80Mv 500KQ 
Multiplex 480Mv 500KQ 

Tape 480Mv 5S00KQ 


TONE CONTROL RANGE: +415dbat 50 cpsand 10kc 
DAMPING FACTOR: above 6 
SPEAKER CONNECTIONS: 4, 8, 16Q 


TAPE OUTPUT IMPEDANCE: 400Qat 20ke when using 
_low level inputs; same as the output impedance of the 
source when using high level inputs 


TUBES: 3-12AX7, 2-12DW7, 2-6SN7GTB, 4-759], 
1-GZ 34 rectifier 


POWER SOURCE: 117V, 60 cps 
POWER CONSUMPTION: 125 watts 


CONVENIENCE OUTLETS: 
switch, 1 not switched 
FUSE: 3 amperes 

SIZE (HWD): 5 1/8" x 15 7/8 x 15" 
WEIGHT: 40 lbs. | 


1 controlled by power 


CASINET INSTALLATION 


GENERAL 


1, Mount horizontally on a well-braced shelf. The 
stock thickness of the wood panel may not exceed 3/4", 


2. Do not remove feet for mounting. Air must be 
allowed to enter through the perforations in the bottom 


plate to avoid overheating. 


3. Any shelf above the unit must be spaced away at 


least 3 inches. Allow at least a J 1/2" clearance on 
each side of the unit. 


4. Leave the back of the cabinet entirely open. 
PREPARATION OF UNIT 


1. Turn unit over and loosen the front and rear pairs 
of screws (4 in all) that fasten the bottom plate to the 
side pieces, Remove the center pair entirely. Then 
turn the unit back right side up. 


2. Remove the 6screws, one on eachside, that fasten 
the cover to the side pieces, Remove the cover and 
set aside. 


3. On the top side of the chassis, loosen all 6screws 
(3 on each side) that fasten the chassis to the side 
pieces. 


4, Push both side pieces back as far as they will go. 
The screws that have been loosened will move from 
the front to the rear ends of the slots inthe chassis and 
the bottom plate. Then re-tighten all the screws that 
have been loosened. Check to see that all the tubes 
are properly seated in their sockets, and thenreplace 
and re-fasten the cover to the side extrusions. 


5. Remove all the knobs from the control shafts, and 
then remove the 4 screws, (2 previously concealed by 
knobs and 2 in the recessed area) that fasten the panel 
tothe chassis. Lift the panel out over the control shafts 
and set it aside. The unit is now prepared for cabinet 
installation. 


PAGE 4 


CH. 2 Low Level Inputs CH. 2 High Level: Inputs 


PHONOA 2 AM 2* (See note) 
PHONO B 2 Multiplex 2 
TAPE HEAD 2 TAPE 2 


All high level inputs are provided the same gain and 
flat frequency response. Low level inputs are provided 
much higher gain and the prescribed gain-frequency 
characteristics of RIAA for phono and NARTB for tape 
head, 


Monophonic sources, such as FM tuner, AM tuner, or 


monophonic phono cartridge, are plugged into Channel | 


l inputs. Stereophonic sources, such as stereo phono 
cartridge, stereo tape heads, or FM, Multiplex (MX) 
adaptor, are plugged in as follows: left channel into 


channel 1 inputs; right channel into channel 2 inputs. 


*Input AM 2 has been provided due to the possibility 
of AM-AM stereo. AM listhe normal AM tuner input. 


Setting the SELECTOR switch to FM-AMand the MODE 
. switch to STEREO or REVERSE takes care of feeding 
two normally monophonic channel 1 inputs (FM tuner 
and AMtuner)oneto channel land the other to chan- 
nel 2 for FM-AM simulcast stereo. 


PHONO 


The PH. A input jacks 1 & 2and the PH. B input jacks 
1 & 2permit the use of two magnetic cartridges in your 
system. One cartridge.can be a stereo type and the 
other monophonic, or both can be stereo. One cartridge 
can be ina turntable, and the otherinarecord changer 
or an inexpensive phono for children's use. A mono- 
phonic cartridge is plugged into the channel 1 input 
only. 


When playing amonophonic record witha stereo cart- 

ridge, set the MODE switch to the MONO 1-2 posi- 
tion, specifically intended for this purpose. In the 
MONO 1-2 position, the channel 1 and 2 inputs are 
fully blended internally, and the blend is fed to both 
amplifiers. The purpose here is to cancel extraneous 
vertical noise components in the cartridge output. 


When playinga monophonic record witha monophonic 
cartridge, set the MODE switch to MONO 1, the 
normal monophonic position at which the channel 1 
input is fed to both amplifiers. 


The load presented to the cartridge by the PHONO A 


Inputs is ]OOKQ. The load presented to the cartridge 
by the PHONO B inputs Is 47KQ. The choice of lgad 
impedance permits accommodation of most popular cart- 
ridges. Most popular cartridges, including all Shure 
and the Pickering 381A require 47KQ load. The Picker- 
ing 380A, however, requires 100KQ load, 


If the Weathers C501-D cartridge is used, connect a 
180KQ resistor in series followed by a 33KQ resistor in 
shunt, across each output. Plug into PHONO A in- 
puts. This network avoids overloading the pre-amplifier 
inputs. 


TAPE HEAD 


The TAPE HEAD 1 & TAPE HEAD 2 input jacks permit 
the connection of a tape dedk having no playback pre- 
amplifiers to the unif. The tape head should be the 
conventional high impedance, high output type normally 
supplied in decks without playback electronics. If the 
head is of the stereo type, connect the upper track 
output to TAPE HEAD 1, and the lower track output to 
TAPE HEAD 2. If the head is of the monophonic type, 
connect the output to TAPE HEAD 1. The load pre- 
sented to the tape head by each input is 1 megohm. 
Choose the proper equalization for the tape playing 
speed, using the TAPE EQUAL switch on the front panel. 


FM TUNER 
The FM 1 input jack is for connection of an FM tuner. 
AM TUNER 


The AM 1 input jack is for connection of an AM tuner. 
Do not use AM 2 for this purpose. 


FM MULTIPLEX ADAPTOR 

The MX land MX 2input jacks permit the connection 
of anFM Multiplex adaptor. Any adaptor will provide 
a left channel outputanda right channel output. The 
left channel output is connected toMX land the right 
channel output to MX 2, 

TAPE 


The TAPE land TAPE 2input jacks permit the connec- 


‘tion of a tape machine complete with playback pre- 


amplifiers. If the machine provides stereo playback, 
connect the upper track output to TAPE 1, and the 
lower track output toTAPE 2. If the machine is of the 
monophonic type, connect the output to TAPE 1. 


PREPARATION OF CABINET 


1. Two templates are provided, one for the cabinet 
shelf and the other for the cabinet panel. The shelf 
template is used to locate exactly two holes that are 
to be drilled in the shelf. The panel template is used 


to locate exactly the required rectangular cut-out. The 
two templates must be used together as indicated, ds 


there is an exact relationship between the locations 
of the shelf holes and panel cut-out. 


2. To use the shelf template, cut it or fold it back 
exactly along the dashed line that corresponds to the 
panel thickness. Remove the shelf from the cabinet 
and line up this dashed line on the template with the 
front edge of the shelf, positioning it also along the 
edge to leave at least 1 1/2" clearance on each side. 
Tape the template in position and use a center punch 
to mark the centers of the two holes to be drilled. If 
the shelf can not be removed, place the template in a 
similar manner on the top side of the shelf if there is 
room to drill from the top side, or onthe under side of 
shelf if there is only room todrill fromthe under side. 
If the template is used on the underside of the shelf, 
mark the rear edge of the shelf at the points where the 
extended heavy lines on the template hit the rear shelf 
edge. Afterthe holes are center-punched, remove the 
template and drill carefully through the punched cen- 
ters toa diameter of 1/4", If the shelf has been re- 
moved for the drilling operation, now re-mount it. 
Finally, replace the shelf-template in exactly its former 
position on the top-side of the shelfand tape it down. 
If the shelf template had been used on the underside of 


a stationary shelf, now place iton the top-side of the» 


shelf using the marks on the rear edge of the shelf pre- 
viously made. (In the latter case, accuracy may be 
improved by cutting the two holes out of the shelf- 
template with a razor blade and then lining up the 
holes in the shelf template with the holes inthe shelf), 


3. Touse the panel template, cut it or fold it back 
exactly along the dashed line. This dashed line cor- 
responds to the junction of the top side of the cabinet 
shelfand the interior'side of the wood panel. Position 
the panel template against the interior side of the wood 
panel so that the dashed line rests against the shelfand 
the two heavy vertical lines in the panel template meet 
with the two heavy horizontal lines in the shelf tem- 
plates. Tape the panel template down and use a center- 
punchto make the centers of the four 3/8" holes inthe 
-four corners of the rectangular cut-out shown on the 
template. Now remove both templates and drill care- 
fully through each of the four punched centers to a 


hole diameter of 3/8". On the front side of the wood 
panel scribe a rectangle externally tangential to the 
- four drilled holes. Check the height and width of the 


rectangle against the panel template dimensions. These 


dimensions should not be exceeded. Now carefully 
cut out the rectangle with a sabre saw, using a small 
blade to start accurately inthe 3/8" holes. After the 
cutting operation, any rough spots or excess material 
along the edges of the cut-out may be removed with a 
file. Finally, brushor blow outall chips and sawdust. 


MOUNTING THE UNIT 


1. Insert the unit fromthe rear of the cabinet, care- 
fully guiding the controls through the panel cut-out. 
Center the unit inthe cut-out and re-mount the panel 
with the four screws previously removed. 


2. From the rear of the cabinet, pull the amplifier 
toward you gently, until the front panel is flush against 
the wood panel. 


3. Now place 5/8" flat washers against the heads of 
the two *8 x 1 3/4" screws provided and insert them 
from the bottom side of the shelf into the two holes 
drilled previously. Itmaybe necessary to shift the unit 
slightly to the left or right in order to afford clear ac- 
cess for the screws. When both screws have caught, 
tighten them to secure the unit to the shelf. 


4. Replace the knobs previously removed on the con- 
trol shafts. 


INPUT CONNECTIONS 


Channel 1 has 7 inputs and channel 2 has 6 inputs, 
one of which there is no use for at the present time 


(AM 2). * 


The channel 1 inputs are identified by the suffix 
"1" and are as follows: | 


CH. 1 Low Level Inputs CH. 1 High Level Inputs 


PHONOA 1 FM 1 

PHONO B 1 AM 1 

TAPE HEAD 1 Multiplex 1 
TAPE 1 


The channel 2 inputs are identified by the suffice "2" 
and are as follows: 
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Set the speakers together, including the center speaker 
if you are using onee Listen to a monophonic source 
with plenty of bass material through both channels, and 
all speakers, atonce. Temporarily disconnect one lead 
going tothe center speaker. Now reverse the connec- 
tions to one outside speaker. If the bass is fuller, the 
two outside speakers are now in phase. If the bass is 
thinner, restore the original connections to this outside 
speaker. Nowre-connect the lead previously removed 
fromthe center speaker. If the bass isfuller, the cen- 
ter speaker is in phase with the outside speakers. If the 
bass is thinner, reverse the connections to the center 
speaker. 


NOTE: We do not mean to give the impression that a 
center channel speaker is normally necessary ina stereo 
installation. We consider it, rather, tobe a conven- 
ient facility in the case that the channel | and 2 speak- 
ers have to be spread apart more than the normal 8 to 
10 feet, or that, with normal spacing, listening at 
close quarters is often necessary. Under these circum- 
stances the sound from the channel 1 and 2 speakers 
may become disassociated, resulting ina phenomenon 


50/1.,25W 
"DIVIDOHM " 
TAPPED RESISTOR 


known as "hole-in-the-middle". The center channel 
speaker is a remedy for this situation. 


AC POWER CONNECTIONS 


Plug the line cord into a 117VAC, 60 cps power line 


- outlet only. ADC power source will cause severe dam- 


age to the unit. 


Two convenience outlets are provided on the rear apron, 
one switched and one unswitched. The unswitched out- _ 
let should be used with record changers, turntables, or 
tape decks (devices which can sometimes be harmed if 
turned off simply by removing power), if it is not con- 
venient to plug them directly into the powerline. The 
switched outlet isfor use withtuners. A cube tap may 
be used if more than one connection is to be made to 


an outlet. 


A 3amp fuse is provided on anextractor post mounting 
on the rear apron. Thisfuse protects only the ampli- 
fier, not any equipment plugged into the switched 
convenience outlet. 


STEREO 
AMP. 


CH-2 SPKR 
~_ (RIGHT) 


SPEAKER CONNECTIONS FIGURE 2 


=rCORSEDI 
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OUTPUT CONNECTIONS 
TAPE RECORDER 


The TAPE OUT 1 & TAPE OUT 2 jacks are intended 
for feeding signals out to the "line" recording inputs 
of a tape recorder. These are independent outputs for 
channel 1 and channel 2, respectively. They are un- 
affected by the LEVEL, BALANCE, BASS, TREBLE, 
HI FILTER, and LO FILTER controls. 


SPEAKER CONNECTIONS 


WARNING: Do not operate the amplifier without first 
connecting speakers to the speaker connection termi- 
nals, exactly as described below. 


Every speaker has a rated impedance, which may be 
16,8, or 4 ohms. For an amplifier to provide rated 
power output with rated distortion, the speaker used 
with it must be connected to the output transformer tap 
corresponding to its impedance. 


On the rear apron of the unit, there are three 4-con- 
nection Terminal Boards (TB). Imprinted on the apron 
is a diagram for connecting up to three speakers, one 
each for channels 1 and 2, and an optional center 
channel speaker, 


To agree with the established conventions of stereo, 
connect the left speaker to the channel 1 output, and 
the right speaker to the channel 2 output, after read- 
ing the connection information below. 


The board at the left, TB1, carries the impedance taps 
for channel 1, The board at the lower right, TB3, 
carries the impedance taps for channel 2. 


CENTER IN, 
SPEAKER | 7 


SPEAKER TERMINALS FIG. | 


The left board, TB1, carrying the channel | impedance 
taps (16, 8,4Q), also includes the common terminal 
(C) for channel 1, The channel 1 speaker is connected 
to this common terminal C and the appropriate channel 
1 impedance tap, as shown. 


The lower right board, TB3, carrying the channel 2 
impedance taps (16, 8,4Q), must not be used for con- 
necting the channel 2speaker. The upper right board, 
TB2, provides the connection terminals forthe channel 
2speaker. As the diagramshows, the channel 2 speaker 
is to be connected between the right-hand pair of termi - 


nals on board TB2. Note that the terminal at the ex- 


treme right ismarked"C", this being the common termi- 
nal for channel 2, 


To complete the connection of the channel 2 speaker, 


a jumper wire must be connected between the third 
terminal from the right onthe upper right board, TB2, 
and the appropriate impedance tap on the lower right 
board, TB3, as shown in the diagram. 


There is a third speaker shown in the diagram, labelled 
CENTER SPKR. (OPTIONAL). A resistance symbol is 
shown inseries with this speaker, as well. This resist- 
ance symbol'stands for an attenuator to reduce the level 
of the center speaker appreciably below that. of the 
channel land 2speakers so asto produce "center fill" 
without markedly diminishing the stereo effect. For 
this purpose we recommend an adjustable 50 ohm, 25 
watt wire-wound dropping ing resistor suchas sthe Ohmite 
"Dividohm", mounted on the rear panel o of the center 
channel speaker adjacent to the speaker terminals. 
Connect the sliding divider on the resistor to one of the 
speaker terminals, allowing enough slack to permit the 
slider to be moved along the body of the resistor. Now 
connect the other speaker terminal to the extreme left- 
hand terminal on the upper right board, TB2, on the 
amplifier, and then connect one end terminal of the 
dividing resistor to the same impedance tap on the left 
board, TB1, used for the channel 1 speaker. These 
connections are shown in the diagram. 


The speaker connection diagram imprinted on the rear 
apron of the amplifier is reproduced in Figure 1, with 
additional polarity indications which will assist In phas- 
ing the speakers properly if your speakers are marked 
asto polarity. A physical representation of the speaker 
connections is given in Fig. 2. If your speakers are 
not marked asto polarity, use the phasing method given 
below. Have the SPKR PHASE switch set at N through- 
out. 
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TAPE EQUAL slide switch: Used to provide the proper 
playback equalization for the tape speed used, when 
a tape deck without playback pre-amplifiers is con- 
nected tothe TAPE HEAD inputs of the amplifier. The 
7 1/2 ips equalization is inaccordance with the NARTB 
standard. The 3 3/4 ips equalization is in accordance 
with industry standards. The tape speed equalization 
selected is in effect only when the SELECTOR switch 
is set at the TAPE HD. position. 


BALANCE Control: Used to achieve equal left and 

right side program levels in stereo. Effective in mono 
to center the apparent source between the speakers, 
Neither channel amplifier is favored (as to gain) at the 
zero setting (mid-rotation). As the control is turned 
clockwise from zero, the channel 2 (right) speaker is 
made louder and the channel 1 (left) speaker is made 

softer, while the overall level remains about the same. 
As the control is turned counter-clockwise from zero, 

the channel 1 (left) speaker is made louder and the 

channel 2 (right) speaker is made softer, while the 

overall level remains about the same. 


BALANCE \~ (CHECK) Slide Switch: If you have 
identical left and right speakers (or dissimilar speakers 
of nearly equal efficiency), the BALANCE control can 
be set properly by means of the BALANCE \~ (CHECK) 
slide switch as follows: 

1. Set BALANCE control to zero. 

2. Adjust LEVEL control for desired listening level. 

3, Set BALANCE \~(CHECK)slide switch to ON 

4, Set MODE switch to MONO 1. 

5. Adjust BALANCE control for minimum sound 
(null) from the left (CH. 1) speaker. There 
will be no sound fromthe right (CH. 2)speak- 
er. If the BALANCE control is turned either 
direction from the proper setting (null), the 
sound level from the left speaker will increase. 

6 Return the MODE switch to STEREO or RE- 
VERSE if the source is stereo. 


NOTE: 


In the "null" method of balancing just described, this 
is what is beingdone. An identical signal is fed to the 
channel 1 and 2 amplifiers at the high level input 
points (setting MODE switch toMONO 1). A dummy 
load is internally substituted for the channel 2 (right) 
speaker, and the channel 2 output signal is fed back 
through a precision dividing network to the input of 
the channel 1] power amplifier (setting BALANCE \~ 
switch to ON). The channel 2 output signal is out-of- 
phase with the input signal to channel 1, and tends to 
cancel or nullify it, When the BALANCE control is 


set so that the portion of the channel 2 output signal 
fed to the channel 1 power amplifier input is equal to 
the channel 1 signal at this point, almost complete 
cancellation (null) occurs and the output from the chan- 
nel 1 speaker is at a minimum. 


This method of balancing achieves equality of gain in - 
the channel 1 and 2 amplifiers from the high level in- 
puts tothe speaker outputs. The preamplifiers, which 
are ahead of the high level input, are audibly nearly 
equal in gain because of feedback. If, upon returning 
the MODE switch toSTEREO or REVERSE after setting 
the BALANCE control by this method, audible balance 
isnot achieved, the indication is that the sources feed- 
ing the amplifier are not equal. If the sources have 
their own level controls, such as FM or AM tuners or 
Multiplex adaptors, then these level controls should 
be set to equal output by successively setting the MODE 
switch at \~CH. 1 and CH. 2 while adjusting the 
source level controls for equal output from each speaker. 
Once the source levels have been adjusted, the null 
balancing method described previously will work ef- 
fectively. 


If one speaker is alittle more efficient than the other, 
you may pad down the more efficient speaker bya series 
resistor up to half the rated speaker impedance (more 
will unduly deteriorate speaker damping), in order to 
make the convenient null balancing method effective. 
If the speakers are grossly different in efficiency, you 
will have to adjust the BALANCE control by succes- 
sively setting the MODE switch at-CH. land CH. 2, 
while finding the BALANCE control setting that pro- 
duces about equal output from each speaker. 


Ifa stereo phono cartridge has a marked difference in 

output between the two sides, you will have to adjust 
the BALANCE control setting until audible balance is 
achieved, while successively setting the MODE switch 
to \~ CH. 1 and .~CH. 2, when this input is selected. 


LEVEL control: Used to adjust the listening level in 
both channels. The BALANCE control is adjusted after 
setting the LEVEL control. Substantial changes in- 
LEVEL control setting may require re-setting the BAL- 
ANCE control. Adjust the output level controls in 
tuners, multiplex adaptor, and tape machines with pre- 
amplifiers, to match the sound level obtained on phono, 
if possible. If any of the high level sources can not 
provide high enough output to match phono, simply set 
this source to maximum output. 
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OPERATION OF CONTROLS 


SELECTOR Switch: Used to select any input or pair of inputs as follows: 


MX/AUX. FM Multiplex Stereo MX 1 & MX 2 ‘ic is esc cic 


FM-AM FM tuner & AM tuner FM 1&AM 1 FM only with MODE Sw at 
MONO 1 


PHONOA Stereo mag. phono cartridge PH. Al & PH. A2 Set MODE Sw at MONO 1-2 to | 
; play mono record 
PHONO B Stereo mag. phono cartridge Eble. B leGubtles bic Set MODE Sw at MONO 1-2 to 
play mono record 
TAPE HD. Stereo tape head in deck TAPE HD. 1 & 
without preamplifiers TAPE HD. 2 


MODE Switch: Used to select mode of operation 


POSITION OPERATION COMMENTS 


COMMENTS 


CH. | input out CH. 1 speaker For checking left side of stereo program 
= CH292 CH. 2 input out CH. 2 speaker For checking right side of stereo program 
STEREO CH. | input out CH. 1 speaker Should normally give left side of program out 


CH. 2 input out CH. 2 speaker of left speaker, and right side of program out 
of right speaker 


REVERSE CH. 1 input out CH. 2 speaker Use if left side of program is coming out of 
CH. 2 input out CH. 1 speaker right speaker when set at STEREO 


MONO 1 GHe input out CH. spec 


speakers 


Use for all mono listening except when playing 
mono record, Used also for checking balance 
in Stereo. See BALANCE \~ operation. 


MONO 1-2 CH. 1 plus CH. 2 inputs blended, Used only when playing mono record (with 
out CH. 1 & 2 speakers stereo cartridge) 


*See note on use of AM 2 in INPUT CONNECTIONS, 
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TAPE MONITOR slide switch: Useful with complete 
tape machines (including record and playback elec- 
tronics) that provide off-the-tape monitoring facilities 
while recording. In this situation, setting the TAPE 
MONITOR slide switch to ON permits you to hear the 
program being recorded directly from the tape. 


MAINTENANCE 


INSTALLATION PROCEDURES FOR MINIMUM HUM 


AC LINE CORDS: Humcan usually be reduced by the 
following procedure, afterall the equipment used with 


the amplifier is connected to it and plugged in. 
I]. Turn on all the equipment used, 


2. Reverse the amplifiers's AC line cord plug in the wall 
outlet toseeif humisreduced. Leave it inthe position 
that results in least hum. 


3. With the SELECTOR switch, select a. particular 
piece of equipment, and determine the insertion posi- 
tion of its AC line cord plug that results in least hum. 


4. Repeat step 3 for every piece of equipment used 
with the amplifier. 


When this is done, proceed to HUM BALANCE adjust- 
ments. 


HUM BALANCE: Separate filament windings and hum- 
balance controls are provided for the two channels, so 
that an optimum hum balance setting can be found for 
each channel, rather than a compromise setting for 
both channels. Connect the phonograph and leave it 
shut-off with the tone arm at rest. Set the SELECTOR 
to the PH.A or PH. B position depending on which in- 
puts are used, Set the MODE. switch at .~CH. 1, 
BALANCE at 0, LEVELat 10, BASS 1 & 2at-0, TREBLE 
1 & 2 at 0 (amplifierturnedon). Setall slide switches 
at "off" (down). Adjust the channel 1 hum-balance 
control (R-107) witha screw-driver until the hum heard 
from the channel | speaker is ata minimum. Now set 
the MODE switch at\-~CH. 2, and adjust the channel 
2 hum-balance control (R-106) until the hum heard from 
the channel 2 speaker is at a minimum. See Figure 2 
for these locations of R-106 and R-107. 


GROUNDING: The cause of phonograph hum may be 
a metal pick-up arm not grounded to the cable shield 
(try a good single ground connection to the cable shield 


from turntable frame, pick-up arm, and cartridge case), 
direct hum pick-up bythe magnetic cartridge from the 
record player motor (try using a rubber mat on the turn- 
table to increase the separation of the pick-up from the 

motor), or pick-up from a power transformer or other 
magnetic field inthe vicinity (try moving phonograph 
away from suspected source). Check also that the phono 
input cable shielding is grounded to the amplifier chas- 
sis at one point only, through the skirt of the input 
connector where it plugs into the amplifier. Finally, 
try a good building ground such as a connection from 
a cold water pipe terminated under the channel 2, 40 
impedance tap (ground) on the rear apron of the ampli- 
fier. Do not connect sucha ground wire to other com- 
ponents in the system. If possible, let each channel 
be connected to theamplifierusinga separate shielded 
cable to the amplifier input. It is also desirable that 
the ground leads on both cables not be connected to- 
gether at any point — not evenat the cartridge. How- 
ever, withsome cartridges, it will not be possible to do 
this. In this case, just disregard this last instruction. 


BIAS & BALANCE ADJUSTMENTS 


Inthe ST=70, fixed bias is employed in the output stages. 
Each of the two amplifiers is provided withaBIAS ADJ. 
potentiometeranda BALANCE ADJ. potentiometer. It 
is essential that these controls be adjusted exactlyas in- 
structed before putting a completed kit amplifier into 
use, or at any time thereafter when any of the output 
tubes are replaced, or it is suspected that a dc unbalance 
in the output tubes has occurred in the course of use. 


In the Final Steps of the Construction section, it is 
instructed that bothBALANCE ADJ. potsR79and R80, 
and both BIAS ADJ. pots, R103 and R104, be set to 
mid-rotation before connecting the unit to the AC line. 
Be sure this is done. Then connect speakers to the 
amplifiers exactly as described in speaker connections. 


Next, turn the amplifier on and. set the LEVEL control 
down to zero. Immediately after the unit is turned on, 
perform bias and balance adjustment in each amplifier 
according to the methods and schedule given below. 


Instrument Required: YOM or VTVM of at least +3% 
accuracy on DC voltage measurement, witha lowest DC 
voltage range not exceeding 3 volts full scale. 


a) BALANCE ADJUST METHOD. (Use the BALANCE 
ADJ. potand METER jacks for the particular amplifier, 
1 or 2, being adjusted. See Fig. 3) Set the VOM or 
VTVM to the lowest DC voltage range and at either 
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LOUDNESS slide switch: A characteristic of human 
hearing is that sensitivity to bass tones diminishes more 
rapidly, as the listening level is lowered, than sensi- 
tivity to middle and high frequency tones. Many people 
find the audible loss of bassat low listening levels un- 
satisfying. Setting the LOUDNESS slide switch to ON 
provides a compensating amount of bass boost at low 
listening levels. Do not leave the LOUDNESS switch 
at ON when listening at normal volume, since the 
amount of bass boost provided will usually be excess- 
ive andunmusical. Some people prefer not touse loud- 
ness compensation at all, because it does not correspond 
to any natural listening condition ata live performance. 


BASSCONTROLCH. I, BASSCONTROL CH. 2(CON- 
CENTRIC): The plus sign onthe right side of the dial 
indicates that clockwise rotation from the mid-point 
(0) of either control increases (boosts) bass response; 
the minus sign on the left side indicates that counter- 
clockwise rotation fromthe mid-point decreases (cuts) 
bass response. There is no interaction with the TREBLE 
control. Start all adjustments with this control set at 
the mid-point (0), which is called the "flat" position 
since bass response is neither cut nor boosted at this 
position. 


TREBLE CONTROL CH. 1, TREBLE CONTROL CH, 2 
(CONCENTRIC): The plus sign on the right side of 
the dial indicates that clockwise rotation fromthe mid- 
point (0) of either control increases (boosts) treble re- 
sponse; the minus sign indicates that counter-clockwise 
rotation fromthe mid-point decreases (cuts) treble re- 
sponse. There is no interaction with the BASS control. 
Start all adjustments with this control set at the mid- 
point (0), which is called the "flat" position since 
treble response is neither cut nor boosted at this posi- 
tion. 

The amplifier ON-OFF power switch is ganged with 
the CH. 2 TREBLE control. Note the word "OFF" on 
the panel just beyond full-counter-clockwise rotation. 
The plain circle symbol preceeding it indicates that the 
power switch is ganged with the CH. 2 control. Turn 
the amplifier off by turning the CH. 2 TREBLE control 
beyond full counter-clockwise rotation until the power 
switch clicks to OFF. Turnthe amplifier on by turning 
the CH. 2 TREBLE control clockwise from OFF and set- 
ting it at the mid-point (0) or some customary setting 
of the CH. 2 TREBLE control you may use. 


SPEAKER PHASE slide switch: Used to correct for an 
out-of-phase condition between the left and right chan- 
nel signals. Has two positions: N (normal) and R 


(reverse). When the switch is set at R, the polarity 
of the channel 2 output ‘signal is internally reversed, 
which will restore the in-phase relationship between 
the left and right signals regardless of how the out-of- 
phase condition was caused. However, \if the speakers 
are connected and phased with the SPKR PHASE switch 
set at N as described in SPEAKER CONNECTIONS, 
and no auxiliary equipment is normally feeding out-of- 
phase stereo signals to the amplifier, then the left and 
right signals should normally be in phase (with the SPKR 
PHASE switch set at N), unless the stereo recording or 
broadcast material is accidentally out-of-phase. To 
determine whether or not stereo signais are in phase, 
you may use the following criteria. Out-of-phase signals 
tend to be heard separately from each speaker, rather 
than forminga distinct stereophonic sound image spread 
between the speakers, Also, in-phase signals tend to 
produce stronger bass, whereas out-of-phase signals 
produce thinner bass. 


LO FILTER slide switch: Set to ON when itis desired 
to cut low frequency response below 100 cps because 
of rumble in a phonograph or even in broadcast program 
material, Phonograph rumble is usually at about 29 
cps and may well not be directly audible. Sometimes 
it can be at a much lower frequency, which is defin- 
itely not directly audible. However, the effect of 
rumble can be heard even the rumble itself is not. It 
manifests itself by using up amplifier power at low 
frequencies and can even overload the amplifier. If, 
at normal listening levels on phonograph, setting the 
LO FILTER to ON definitely results in"cleaner", less- 
distorted sound, the indication is that your phonograph 
suffers from excessive rumble. Whether it is worth 
doing anything about it, depends on the installation. 
If you have inexpensive speaker systems that do not 
produce substantial undistorted sound below 80 cycles, 
you may just as well live with the rumble and eliminate 
its bad effects by using the LO FILTER. If you have 
made a considerable investment in speakers, partly in 
order to obtain full, undistorted response below 80 
cycles, you may not want to forego full bass response. 
In the latter cases, have the phonograph examined by 
a qualified service man to see if the rumble is caused 
by a defect that can be remedied, 


HI FILTER slide switch: Set to ON when it is desired 
to cut high frequency response above 5000cps. Use- 
ful for minimizing extraneous noise when listening-to 
narrow range AM broadcasting, for listening to noisy 
or worn records, and for reducing the annoyance of 
excessive distortion from any source. 
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EICORTED] 


the VOLTAGE and RESISTANCE chart and check the 
troublesome amplifier, or both amplifiers, by the pro- 
cedures given. Study the chartand the accompanying 
notes thoroughly before you begin. The Ike signal 
required may be obtained from an audio generator and 
a 100:1 attenuator (for best signal-to-noise ratio). 


TRANSFORMER TEMPERATURE 


The transformers used in this unit run at a temperature 
less than 195°F despite the fact that the safety limit is 
ata much higher 2219F. Although 195°F is cool for. 
a transformer, itis very hot tothetouch. Transformers 
which seem too hot when touchedare usually good and 
Output transformers usually run cooler than power trans - 
formers.. Some output transformers may appear hotter 
than others due to being located near hot components 
such as output and power tubes and power transformers. 


SERVICE 


If trouble develops in your instrument which you can 
not remedy yourself, write to our service department 


listing all possible indications that might be helpful. 
List, also, any code numbers in red under the words 
INSTRUCTION MANUAL on the cover. If desired, 
you may return the instrument to our factory where it 
will be placed in operating condition for $13. 50 plus 
the cost of parts replacec! due to their being damaged 
in the course of construction. NOTE: Before return- 
ing this unit, be sure all parts are securely mounted. 
Attach a tag to the instrument, giving your home add- 
ress and the trouble with the unit. Pack very carefully 
ina rugged container, using sufficient packing material 
(cotton, shredded newspaper, or excelsior), to make 
the unit completely immovable within the container. 
The original shipping carton is satisfactory, providing 
the-original inserts are used or sufficient packing mater- 
ial inserted to keep the instrument immovable. Ship 
by prepaid Railway Express, if possible, to Electronic 
Instrument Co., Inc., 33-00 Northern Blvd., Long 
Island City 1, New York. Return shipment will be 
made by express collect. Note that a carrier cannot 
be held liable for damages in transit if packing IN HIS 
OPINION, is insufficient. 
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the plus or minus DC voltage function. Connect the 
meter leads to the pairof METER pin jacks for amplifier 
1 or amplifier 2 on the chassis. If the meter deflects 
to the left of zero, switch the function to the opposite 
sign or reverse the leads. Adjust the corresponding 
BALANCE ADJ, control for a zero or minimum read- 
ing. This completes the balance adjustment, where- 
upon the meter leads can be removed from the meter 
pin jacks. 


b) BIAS ADJUST METHOD. (Use the BIAS ADJ. pot 
and a METER jack of the pair forthe particular ampli- 
fier, 1 or 2, being adjusted.) Set the VOM or VIVM 
at the plug DC voltage function and the lowest DC volt- 
age range (not exceeding 3 volts full scale), Insert 
the "hot" meter lead into either one of the pair of METER 
pin jacks for the particular amplifier (1 or 2) being 
adjusted, and connect the common or ground meter 
lead to a convenient chassis ground point. Set the 
corresponding BIAS ADJ. control for a meter reading 
of 0. 38 volt. This completes the bias adjustment, where- 
upon the meter leads can be removed. 


| S19 & JZ] J18 & J20 


ROS aie ae R 104 aay 


BALANCE & BIAS ADJUSTMENT SCHEDULE 


NOTE: 
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BALANCE ADJ. contro 
BIAS ADJ. control 


Immediately upon turning amplifier on for the first time 
(either after completing the kitor after replacing out- 
put tubes): 

1. Adjust BALANCE amplifier 1 

2. Adjust BIAS amplifier 1 

3. Adjust BALANCE amplifier 2 


4, Adjust BIAS amplifier 2 
Repeat steps 1, 2,3 and 4 


15 minutes later - Repeat steps 1, 2,3 and 4 

2 hours later - Repeat steps 1, 2,3 and 4 

2 weeks later - Repeat steps 1, 2,3 and 4 
SERVICING 

Your amplifier should require little service except for 


normal tube replacement. Werecommendno substitu- 
tions forthe tube types used inthis amplifier except as 


stated. All the tube types usedare distributed nation- 
ally, but replacements can be obtained directly from 


EICO if desired. 


To facilitate servicing, remedial and trouble-shoot- - 
ing procedures have been provided in the TROUBLE- 

SHOOTING CHART that follows. A VOLTAGE AND 

RESISTANCE CHART is also provided as anaid in locat- 
ing defective components. DC operating voltages are 

given both at no signal and signals developing 30 watts 
output, as well as the corresponding Ike signal volt- 

ages. 


TROUBLE SHOOTING PROCEDURES 


Connect a stereo phono and a pair of speakers to the 
amplifier asdescribedin INPUT CONNECTIONS and 
OUTPUT CONNECTIONS. Donot operate the ampli- 
fier without speakers or equivalent loads connected 
exactly asdescribed. Set the SELECTOR switch to the 
corresponding phono position (PH. AorPH. B)and the 
MODE switch to STEREO. Play a known high quality 
stereo recording on the phonograph. If there is no 
output tothe speaker, orif the output is low or audibly 
distorted, proceed to the checks for those symptoms. 
If there is excessive hum inthe output, disconnect the 
phono input cable from the amplifier and short the phono 
input jack tochassis. If the humdisappears, the trouble 
is not in the amplifier but in the phonograph or in the 
connection to the amplifier. In each case, check for 
the trouble in the amplifier which seems defective. If 
both amplifiers are defective, check the power supply. 


Excessive hum on other inputs may be checked in a 
similar manner. Disconnect the input cable in question 


_and short the particular input jack to the chassis. If 


the humdisappears, the trouble is external to the amp- 
lifier. Note thaton allinputs, the braid of the input 
cable should connect tothe amplifier only through the 
skirt of the input connector. The cause and remedies 
for the symptoms listed in the TROUBLE-SHOOTING 
CHART are then based on the assumption that checks 
made in the manner described above have eliminated 
the possibility of the trouble being external to the 
amplifier. 


If the trouble is no output, low output, or distorted’ 
output, in either or both amplifiers, check for a tube 
that does not warm up (replace), or test the tubes (one 
at atime) on a tube tester or by substitution. Do not 
turn the amplifier on with the 7591 output tubes: re- 
moved. If the tubes appear to be good, proceed to 


ET 


6; 7, 8, 9; 10, 
I 12313; 
14, 15 

J16, 17 
SBA19720; 2) 


R49, 50, 51, 52 
R53, 54 


REPLACEMENT PARTS LIST 


capacitor, disc, 400mmf, 10% 

capacitor, disc, .0012mfd (1.2K or 1200mmf), 10% 
capacitor, disc, 330mmf, 10% 

capacitor, disc, .025mfd, GMV 

capacitor, disc, 68mmf, 10% 

capacitor, disc, .2mfd, +80%, -20%~ 


+‘! capacitor, molded, . Imfd, 400V 


capacitor, disc, .015mfd (15K or 15, 000mmf), 20% 
‘capacitor, disc, .O005mfd (5K or 5000mmf), 20% 
capacitor, disc, .0068mfd (6.8K or 6800mmf), 10% 
capacitor, disc, .009%mfd (9K or 9000mmf), 10% 
capacitor, disc, .015mfd (15K or 15, O00mmf), 20% 
capacitor, elec., 25mfd, 6V 

capacitor, disc, 125mmf, 10% 

capacitor, molded, .25mfd, 400V 

capacitor, elec., 50mfd, 50V 

capacitor, elec., 50mfd, 150V 

capacitor, elec., 40/20/20/20mfd, 450V 
capacitor, elec., 40/20mfd, 500V 

capacitor, elec., 30mfd, 400V 

capacitor, elec., lémfd, 350V 

capacitor, elec., 10mfd, 25V 

capacitor, molded, .03mfd, 600V 

rectifier, 200ma/380 PIV 

fuse, 3Amp 

bulb, #47 

jack, phono, triple 


\ 


A.C. receptacle 

jack, pin 

printed circuit 

resistor, 47K, 1/2W, 10% (yellow, violet, orange, silver) 
resistor, 100K, 1/2W, 10% (brown, black, yellow, silver) 
resistor, 200K, 1/2W, 5% (red, black, yellow, gold)” 
resistor, 4M, 1/2W, 5%, (yeHow;—black,—green, gold) 
resistor, 1M, 1/2W, 10% (brown, black, green, silver) 
resistor, 22K, 1/2W, 10% (red, red, orange, silver) 
resistor, 2.4K, 1/2W, 5% (red, yellow, red, gold)” 
resistor, 1.5M, 1/2W, 10% (brown, green, green, silver) 
resistor, 40K, 1/2W, 5% (yeHow, black, orange, gold) x <¢ 
resistor, 1.2K, 1/2W, 5% (brown, red, red, gold)v 
resistor, 150K, 1/2W, 10% (brown, green, yellow, silver) 
resistor, 680K, 1/2W, 10% (blue, grey, yellow, silver) 
resistor, 68K, 1/2W, 5% (blue, grey, orange, gold) 
resistor, 6.8K, 1/2W, 10% (blue, grey, red, silver) 
pot., 750K, dual 

pot., 250K, dual 

resistor, 2.7K, 1/2W, 10% (red, violet, red, silver) 


-| resistor, 33K, 1/2W, 5% {orange, orange, orange, gold) 


resister, 220K, 1/2W, 10% (red, red, yellow, silver) 
resistor, 1.5K, 1/2W, 10% (brown, green, red, silver) 
pot., 1M, concentric 

pot., 50K, concentric, with SPST switch 


-| resistor, 470K, 1/2W, 10% (yellow, violet, yellow, silver) 


resistor, sr baa 1/2W, 5% (red, black, yellow, gold)“ 
resistor, 1K, 1/2W, 10% (brown, black, red, silver) 
resistor ints 1/2W, 5% (brown, black, brown 


length » 
length » 
length » 
length » 
length ° 
length + 
length - 
length. 
length . 
length + 
length * 
length + 
length + 
lengths 


nut, hex, #6-32 

nut, hex, 3/8-32 

nut, hex, #4-40 

nut, hex, #8-32 

nut, 1/2" fuseholder 

screw, #6 x 1/4, self tapping 
screw, £8, self tapping 
screw, #6-32 x 5/16 

screw, 4-40 x 5/16 

screw, #4-40 x 1/4, flat head 
screw, #4-40 x 1/4, brass 
screw, £6-32 x 5/16, brown oxide 
screw, 82 x 3/8, Type F, brown oxide 
screw, #8-32 x 1 3/4 

washer, lock, 3/8 

washer, lock, #6 

washer, lock, #4 

washer, #6, flat 

washer, lock #8 

washer, rubber, 1/2" for fuseholder 
washer, flat #8, 7/16" OD 
lug, ground, #6 

lug, ground, #8 

grommet, rubber, 3/8 

plastic feet 

insulator for 50018 

knob, concentric, inner 
knob, concentric, outer 
knob, dual, split knurl 

line cord 

wire, hook-up, black 

wire, hook-up, brown 

wire, hook-up, red 

wire, hook-up, orange 

wire, hook-up, yellow 

wire, hook-up, green 

wire, hook-up, blue 

wire, hook-up, violet 

wire, hook-up, grey 

wire, hook-up, white 
spaghetti, small 

spaghetti, large 

cable, 1 conductor black 
cable, 3 conductor 

cable, 1] conductor grey 
wire, bare 

panel 

cable clamp, plastic 

chassis 

rear panel 

bottom plate 

hood 

cable clamp 

bracket, extrusion, left side rail 
bracket, extrusion, right side rail 
pilot light shield 

shield for 9 pin socket 

jewel for pilot light 

manual of instruction (kit) 
manual of instruction (wired) 
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TROUBLE -SHOOTING CHART 


. SYMPTOM CAUSE REMEDY 


Line cord, J16, J17, primary or high Replace or repair. 
voltage secondary windings of T3 shorted 
internally or externally (wiring). 


Amplifier causes power line fuse 
to blow. Power line fuse blows 
again with V12 out of its socket. 


Defective V12, C43, V8, V9, V10,V11;T1 
or T2 primary shorted internally or 
extemally. 


Amplifier causes power line fuse 
to blow. Power line fuse does 
not blow again with V12 out of 
its socket. 


Replace or repair. 


Open tube filament. 
‘Open lead from one of the 6. 3V windings 
of T3. 

One 6. 3V winding of T3 open. 


Any or half of tube filaments not 
lit. 


Replace or repair. 


DC voltage at V12, cathode 
(pin 8) is Incorrect as specified 
below. 


Defective V12. 
C43 shorted internally or externally. 


a) No voltage. Replace 


Replace or repair. 


b)} High voltage. 


Connection to center tap of h.v. 
secondary winding of T3 open. 
Output tubes, V8, V9, V10,V11 over- 


biased or not drawing current. 


Check possible causes and replace 
or repair. . 

Check possible causes and repair. 
Readjust bias and DC balance controls. 


c) Low voltage. Excessive current drain in amplifier. Adjust bias and DC balance controls. 


Defective V12 


Replace 


V1 or V2 defective. 
Filament leads dressed too close to grid 
lead, 

Tube shield not making electrical con- 
tact to base or base not making electrical 
contact to chassis. 
Shielding and grounding of wiring to 
input jacks not exactly as instructed and 
shown in drawings. 


Excessive noise on mag. phono or V1 and V2 and contacts dirty. 
tape head, Poor solder-flux connection 


Sustained oscillations. 


Excessive hum on mag. phono 
tape head or mic. 


Replace 
Dress filament leads away from grid 
lead, 

Check and correct. 


Correct 


Clean thoroughly with carbon 
tetrachloride. Resolder 


Dress all input leads and T1, T2 leads 
away from each other. Keep Tl, T2 
leads away from input jacks. 


Sustained microphonics on mag. V1 or V2 defective. Replace 
phono, tape head or mic. 


Hum on all inputs 


Poor dress: of output transformer T1 or 
T2 leads, 


V3 or V4 defective, not properly | Replace, correct, or clean. 
shielded, or dirty sockets and contacts. 
Dress of power transformer T3 leads. 


Correct. 
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V8,9 
V10, 11 
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“VOLTAGE AND RESISTANCE CHART 


Column 1 Column 3 Column 4 
DC volts at 30: AC volts (signal) Resistance in ohms 
watts ea. chan- at 35 watts one Pin 8 of XV12 
nel channel ata time | grounded 


*AC 60 cycles 
** Short from pin 8 of XV12 to ground removed. 


Column 1: 


Both amplifiers are fed a Ike signal through a high level input 
to produce 30 watts output from each amplifier. A dummy load 
must be connected to each amplifier output. Feed a Ike signal 


‘ to the TAPE 1 input and set the SELECTOR switch to TAPE/AUX. 


Set the MODE switch to MONO 1, the BASS and TREBLE con- 
trols for both channels to zero and all slide switches to the down 


_ position. Then set the audio generator output, and the LEVEL 


and BALANCE controls, to obtain the appropriate Ike signal 
voltage corresponding to 30 watts output (from the table) across 
the speaker output terminals of each channel to which the dummy 
loads are connected. If a defect in either or both amplifiers 


- makes it impossible to obtain the required signal voltage across 


the speaker output terminals, feed a 480mv, Ikc signal to the 
TAPE 1 input and proceed to the measurements. 


Column 2: 
Same as for Column 1 but remove input signal. 
Column 3: 


One channel amplifier at a time is fed a Ike signal through the 
appropriate PH. A input to produce 35 watts output. A dummy 
load must be connected to each amplifier output. To check the 
channel | amplifier, feed a Ikc signal to the PH. Al input, and 
set the MODE switch to\~CH. 1. Set the SELECTOR switch to 
PHONOA, the BALANCE control to zero, the BASS and TREBLE 
controls for both channels to zero, and all slide switches to the 
down position. Then set the audio generator output and the 
LEVEL control to obtain the appropriate Ike signal voltage cor- 
responding to 35 watts output and the LEVEL control to obtain 
the appropriate Ikc signal voltage corresponding to 35 watts 
output (from the table) across the CH. 1 speaker output terminals 
to which the dummy load is connected. To check the channel 2 
amplifier, feed a Ike signal to the PH. A2 input, and set the 
MODE switch to ~~ CH. 2. All other controls remain set as 
before. Then set the audio generator output and the LEVEL con- 
trol to obtain the appropriate Ike signal voltage corresponding 
to 35 watts output (from the table) across the CH. 2 speaker out- 
put terminals to which the dummy load is connected. Note that 
the entries for V5, as given. are for the channel | amplifier test. 


‘In checking the channel 2 amplifier, pins 6,7 and 80f V5 should 


give the readings entered above for pins 1, 2 and 3, respective- 
ly, whereas pins 1, 2 and 3 should read zero. If a defect in 
either amplifier makes it Impossible to obtain the required signal 
voltage across the speaker output terminals, feed a 4mv, Ikc 
signal to the PH. A input for that amplifier and proceed to the 
measurements. 


Column 4: 


Set controls as in Column 1. Disconnect unit from AC line and 
remove all input and output connections. Short pin 8 of XV12 
(rectifier) to chassis ground with a jumper throughout resistance 
measurements, except when pins 2 and 8 of XV12 are being 
checked. 


***Correct as given, only for the Channel 1 amplifier test... In checking the channel 2 amplifier, pins 
6, 7 and 8 of V5 should give the readings entered for pins 1, 2, and 3, respectively, whereas pins 1, 2 


and 3 should read zero. 


TABLE OF AC VOLTAGES ACROSS SPEAKER OUTPUT TERMINALS CORRESPONDING 
TO 30 & 35 WATTS OUTPUT FOR VARIOUS STANDARD DUMMY LOADS 
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REPLACEMENT PARTS LIST (CONTINUED) 


R67, 68, 69, 70 
R71, 72, 73, 74 
R75, 76, 77, 78 
R79, 80 

R81, 82, 83, 84 


R102, 103 
R104 
R105 
R106, 107 


TB5, 6, 7, 8 % 
10, 11, 12, 13 
1B14, 15, 16 
1B17, 18, 19 
TB20, 21 


10, 11, 12 


e 


r 


resistor, 
resistor, 
resistor, 
resistor, 


-| resistor, 


resistor, 
resistor, 


1M, 1/2W, 10% (brown, black, green, silver) - 
28. 75K. IW, 5% : 

33K, IW, 5% (orange, orange, orange, gold) 
18K, 1W, 5% (brown, grey, orange, gold) 

150K, 1/2W, 10% (brown, green, yellow, silver) 
4.7K, 1/2W, 10% (yellow, violet, red, silver) - 
100K, 1/2W, 5% (brown, black, yellow, gold) 


pot., 50K, snap-in 


resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 
resistor, 


10Q, IW, 1% 

6K, 1/2W, 5% (blue, black, red, gold) ~ 
1K, 1/2W, 10% (brown, black, red, silver) 
5.3K, 1/2W, 5% (green, orange, red, gold) 
16Q, 20W, 5%, W.W. 

10K, 2W, 10% (brown, black, orange, silver) 
120K, 1/2W, 10% (brown, red, yellow, silvér) 
1800Q, 5W, 10%, W.W. 

22002, 2W, 10% (red, red, red, silver) + 

68K, 1/2W, 10% (blue, grey, orange, silver) 
33K, 1/2W, 10% (orange, orange, orange, silver)* 


pot., 50K, snap-in 


resistor, 
resistor, 


1M, 1/2W, 10% (brown, black, green, silver) 
100K, 1/2W, 10% (brown, black, yellow, silver) 


pot., 1002, W.W. 


switch, 
switch, 
switch, 
switch, 
switch, 
switch, 


rotary, 4 section 

rotary, | section 

slide, DPDT 

slide, 4PDT 

slide, DPDT 

SPST mounted on R47-48 


transformer, output 
transformer, power 
terminal board, 4 screw 


terminal strip, 1 post right with ground 


‘[ terminal strip, 2 post 


terminal strip, 3 post 2 right 

terminal strip, 1 post right 

terminal strip, 1 post left 

terminal strip, 2 post right 

terminal strip, 3 post 2 left with ground 
terminal strip, 2 post left with ground 
terminal strip, 4 post 

terminal strip, 3 post 2 left 


terminal strip, 2 


post 


tube, 12AX7/ECC83/7025 
tube, 12DW7/7247+ 
tube, 12AX7/ECC83/7025 


tube, 6SN7GTB 
tube, 7591 
tube, GZ-34 


pilot light assembly 


fuseholder 


:+--| socket, 9 pin min. with shield support 


-| socket, octal 
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The reference designation assigned to receptacles 
(often referred to as jacks) isthe letter J. The differ- 
ent types of jacks and plugs used in this kit are so 
lettered and illustrated here as wellas inthe construc- 
tion steps. In some cases, three jacks are mounted on 
one bakelite strip and are so noted. 


AC RECEPTACLE 


In some cases, these jacks are insulated from the 
chassis. A bakelite insulator used between the chassis 
and the jack is supplied for this purpose. 

The reference designation assigned to capacitors 
is.G 

Some capacitors, suchas electrolytics, are marked 
plus (+) and minus (-). These are the only capacitors 
that must be mounted in a specific direction. Follow 
the direction for mounting described in the appropriate 
steps below. When no direction is mentioned, mount 
the capacitor either way. Some molded paper capac- 
itors have a black line near one end. Although these 
can be mounted without any concern for direction, it 
is preferable that you follow the direction for the black 
line shown onthe drawing. If there isno black line on 
the drawing or on the capacitor, just mount the capac- 
itor in either direction. 

The peak or working voltages are important cap- 
acitor characteristics. A capacitor marked witha high- 
er voltage may be substituted for a lower voltage unit. 
Thus, a 1000 volt capacitor maybe used in place of a 
500 volt unit. The reverse is obviously not true. You 
cannot use a 500 volt unit as a substitute for a 1000 volt 
capacitor. Where more than one capacitor of identical 
value but different breakdown voltages are used, the 
unit you are to use is indicated inthe appropriate con- 
struction step. 

Ceramic capacitor tolerance may be noted by a 
letter ratherthananumber. "K" is 10%. "M" is 20%, 
"P" or "GMV" means guaranteed minimum value. 

Ceramic capacitors have specific temperature char- 
acteristics — percent and degree of variation of cap- 
acity withtemperature. These variations are indicated 
by means of a code number stamped on most capacitors. 
Thus, a capacitor marked 68 Z5E indicates a 68mmf 
capacitor having a Z5E temperature characteristic. 
The actual meaning of Z5E, or any other characteristic, 


is important to the engineer. When building the kit, 
be sure to use the capacitor with the characteristic 
specified by the engineer, if it is indicated in the 
construction steps. If no value is indicated in the 
construction book, use any of the ceramic capacitors 
of proper value, tolerance and voltage characteristics, 
supplied with the kit. 

Resistors are denoted by the symbol letter R. 

Some resistors have their resistance value stamped 
on the surface of the resistor body. However, other 
fixed resistors are coded with color bands which indi- 
cate their value. The actual color code of these re- 
sistors isnoted inthe parts list. Insome instances, even 
when the color code is noted, in the book, the actual 
resistor value may be stamped on the body, rather than 
the color code. 

The tolerance of a resistor is the amount the resist- 
ance can vary around its marked value. Thus, if a 
1KQ (1000 ohms) resistor has a £10% tolerance, its 
actual value can be between 900 ohms and 1100 ohms. 
If the same resistor has a +5% tolerance, its actual 
value is always stated or given as part of the color code 
when the resistor is listed. If the resistor is marked with 
a number rather than a color code, the tolerance, is 
stamped on the body. In your kit, 5% resistors may be 
substituted for 10% and 10% resistors substituted for 
20%. However, be certain that you do notuse a 10% 
resistor when a 5% resistor is requiredor a 20% resistor 
when a 10% or 5% resistor is specified. 

Resistors are capable of dissipating power. Large 
resistor handle more power while smaller ones handle 
less, A 1/2wattresistor is usually smaller than a 1 watt 
unit, while a 1 watt resistor is usually smaller than a 2 
watt unit. If like valued resistors are used in the kif, 
differing in power rating, the proper resistor to use is 
designated in the particular construction step. 

Besides the fixed resistors discussed, there are also 
variable resistors known as potentiometers. They may 
be equipped with shafts on which a control knob may 
be mounted. The potentiometer combinations R31-R32 
and R33-R34, are both dual pots controlled by one 
shaft. R45-R46 and R57-R48 are dual pots each con- 
trolled by their individual concentric shafts. In addi- 
tion, the power switch, $10, is mountedon the rear of 
potentiometer R48 and is activated by the same shaft 
(inner concentric), which varies the resistance of R48. 

Other variable resistors may each have a short 
shaft with a slotted endor simply a slot in the variable 
element, requiring a small screwdriver for adjustment. 
This latter types are generally used for infrequently 
made adjustment, such as for the hum controls in the 


ST-70. 
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CONSTRUCTION BOOK 


The EICO kit you are about to assemble and wire 
has been designed to meet the highest standards of 
performance. Itis ahigh quality amplifier tobe con- 
structed from the finest components available any- 
where. 

The following Construction Manual has been writ- 
tento carefully guide you through the construction of 
your kit. If you follow all the instructions implicitly 

_and work carefully without haste, you will be rewarded 
with many years of fine performance from this amplifier 
anda personal inner satisfaction from a job well done. 


Your Construction Book: Beginning with the number on 
this page, and throughout the rest of your Construction 
Manual, the page numbers are followed by a"C" (IC, 
2C, etc.). The Instruction Manual, detailing the in- 
stallation, operation arid maintenance of your ampli- 
fier, are identified by numerals only, without any 
letters following these numerals, 

Observe that the Instruction Manual section pre- 
cedes this page and follows the last page of your Con- 
struction Book sections After you are certain that you 
have successfully completed the wiring of your kit, 
you no longer need the Construction Book, You may 
remove these centrally located Construction pages, 
leaving the Instruction section intact for future refer- 
ence. Keep the Instruction Manual for information as 
to the installation and operation, as well as for any 
maintenance that may be necessary in the future, on 
your amplifier. 


Choosing a Workbenchand Tools: Toavoid the acci- 
dental loss or misplacement of components, choose a 
convenient workbench before unpacking your new kit. 
You will find it most advantageous to choose a corner 
on a table that will not be used for any other purpose 
until you have completed the construction of your kit. 
Proper precautions should be observed to prevent dam- 
age to any table top from a soldering iron or any heavy 
tools, 

When you check the component parts against the 
Parts List later on, it will be convenient to separate 
the various pieces into types of components and hard- 
ware sizes. Itwill be convenient to keep these sorted 
pieces separated in the compartments of specially made 
trays. Small cartons, egg trays or a refrigerator ice 
tray with dividers serve equally well. 

Several basic tools are required to constructing 
this kit. They are: 


- Screwdriver - 3/16" to 1/4" blade 
. Screwdriver - 1/8" blade 
Long nose pliers - 5" or 6" 
2 Diagonal wire cutters 
- Soldering iron (100 watts), soldat gun or 
pencil iron (35 watts). 

6 Gas Pliers 

7. High quality rosin core radiosolder. DO 
NOT use Acid Core solder or. Paste fluxes under any 
circumstances. 


mMhwWnh = 


The following tools are useful, but are not abso- 
lutely necessary to construct this kit: 
1. Socket wrench set 
2. Open end wrench set 
3. Wire stripper 


Unpacking the kit: This procedure serves two purposes. 
First it permits you to become acquainted with the vari- 
ous types of components. Secondly, it enables you to 
ascertain if you receivedall the parts required to build 
the kit. This Is your opportunity to have any packing 
errors corrected, 

When unpacking, handle all parts carefully so that 
you will not damage any fragile components. Do not 
throw any packing material away until after having 
checked all components. Check each part off against 
the "Parts List" which you will findin your Instruction 
Book. Check the packing for any small parts. 

From time to time, due to modernization or possible 
error, corrections may be necessary to your Parts List. 
If there areany changes to be made, they will be listed 
on the loose addenda sheets included with this book. 
Make the corrections if any, before checking your 
components. If no corrections of your Parts List are 
noted on the addenda sheets, or there are no addenda 
sheets, assume your Parts List is correct, and commence 
to check ad] components against this list. 

To enable rapid identification of electronic parts, 
each part has been assigned one or two letters of the 
alphabet calleda "reference designation". These "re- 
ference designations" are nothing more than an initial 
letter or two representing the name of the part. For 
example, a vacuum tube has been assigned the refer- 
ence designation letter V, anda transformer the letter 
T. Thus, if you have eleven vacuum tubes and three 
transformers in your kit, these parts would be identified 
by the designation V1 through V12and T1 through T3, 
respectively. 
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usually screws, nuts and washers. Mdchine screws are 
sized inaccordance with the diameters of the threaded 
portion (#4, #6, #8) with the smaller number denoting 
the smaller diameter. The second number indicates the 
number of threads to an inch. Thus, a #6-32 screw 
has a #6 diameter with 32 threads per inch. The final 
number indicates the length of the threaded portion. 
A #6-32 x 3/8 has a 3/8" long threaded portion. The 


diameters are shown in the figure. 


ACTUAL SIZE OF DIAMETERS 


O#4 O#6e C#s 


+ 6-32 X 3/16 ROUND HEAD 


+7 SNS tenott 
THREADS PER INCH 
att EXAMPLE 


#6 DIAMETER 


ae | 


L=LENGTH 


TAPPING TYPE F FLAT HEAD ROUND HEAD 
WASHERS 
#4.LOCK +#6LOCK # 8 LOCK 1/4" LOCK 
#6 FLAT 
. se a 
1/2" RUBBER 
HEX NUTS 
3/8" HEX 1/2" HEX 


# 6 HEX 


OO @), 


4 4 HEX #8 HEX — 


MISCELLANEOUS PLASTIC 
CLAMP 


#6 LUG 
Cx} #8 
: ~~ SOLDER LUG 


CABLE CLAMP 


The figure also shows the various head types in 
which these screws are supplied. Use the type speci- 
fied in the particular step. 

Washers and nuts are sized in accordance with the 
diameter of the screws they are used with. 


Various types of washers are supplied. A lock- 
washer may have internal or external teeth. A flat 
washer is made out of flat metal. Fiber and bakelite 
washers are used for insulating devices. They general- 
ly separate two metallic pieces of hardware. Tinnerman 
speed nuts are generally used to mount a chassis cover 
or bottom plate. 

Self tapping screws are used where itis not desir- 
able to hold the screw to the chassis by a nut. The 
screw actually taps the threads in the metal into which 
it is screwed. The sizes are designated by numbers 
similar to those used for machine screws, with the small- 
er number indicating a smaller diameter screw. 

Grommets are rubber devices used for insulating 
wire from the metal chassis. 

Most of the other component parts used with the 
kit are self evident and require little further explana- 
tion or description. 


If after having checked all your components against 
the parts list, you find a shortage, please write us at: 
’ Customer Service 
Electronic Instrument Co., Inc. 
33-00 Northern Blvd. 
Long Island City 1, N.Y. 

Include the inspection slip, with your letter, de- 
scribing the shortage. If there is a slight hardware 
shortage, you can expedite matters by purchasing these 
pieces at your local jobber or hardware store. 


Soldering Techniques: To get a good, clean connection, 
faeces: described below. USE THE 
BEST GRADE OF ROSIN CORE RADIO SOLDER ONLY. 
UNDER NO CIRCUMSTANCES SHOULD ACID CORE 
SOLDER OR ACID FLUX BE USED. The use of acid 
core solder or acid fluxes can cause serious corrosion 
and will void all the repair and service guarantees. 


~ LONG NOSE PLIERS 


SS 


A. CRIMP LEAD TO TERMINAL FOR G000 CONNECTION 

The soldering and wiring techniques described be- 
low should be practiced several times by the novice 
before he attempts to wire or solder components inthe 
actual kit. Practice several connections with a spare 
piece of wire anda socket or terminal strip that can be 
purchased at your local jobber. 
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TERMINAL STRIPS 


The various types of terminal strips are assigned 
the designation letters TB. The types used in this kit 
are illustrated and denoted in this figure. 


2 POST RIGHT 


Switches are designated by the letterS. S1 refers 
to the switch assigned number I, S2 refers tothe switch 
assigned number 2. Switches may take several forms. 
In the ST-70 the rotary switches have been assigned 
numbers $1 and $2, the slide switches have been as- 
signed numbers $3, $4, $5, $6, S7, SBand S9. The power 


on-off switch mounted on the rear of the treble con- 


trol potentiometer R47and R48, has been assigned num- 
ber S10. Each lug on the slide switches has been 


assigned a number. Thus S5-3 refers tolug *3on slide 
switch S5. 


eaeey 
Wig 
me ss 


Turn the rotary switches to the maximum counter- 
clockwise position. The exact position of the lugs re- 
ferred to are determined by looking at the switch from 
the view shown in figures 5, 7 and 8. | 

On rotary switches, the front of the wafer is as- 
signed one letter of the alphabet and the rear a second 
letter. If there is more than one wafer (such as is the 
case for S1 illustrated in the construction steps), the 
sides of the wafers are assigned more letter in sequence. 
Thus the front of the second wafer is assigned letter 
"C" while the rear of the wafer has been assigned letter 
"D". In the single wafer switch shown in Figure 8, 
S2A-11 refers to switch $2, the front of the wafer, 
solder lug #11. 


SILICON RECTIFIERS 


Silicon rectifiers, symbol CR, are solid state diodes. 
One end is the cathode (+), On the secondend is the 
anode (-). Two popular shapes of rectifiers are illus- 
trated. The cathode end is pointed out in each case. 


Cathode 


When other shapes of rectifiers are supplied, the symbol 
for the rectifier, shown inthe figure, is usually printed 
on the unit. The lead near the end indicated by the 
symbol asthe cathode, protrudes from the cathode side 
of the rectifier. If there is no symbol, a red dot will 
indicate the cathode. Connect the cathode lead of 
any of these rectifiers tothe proper lug, when so indi- 
cated in the construction step below. 


HARDWARE 


Hardware is a general term for mechanical parts 
used in the assembly of EICO kits. Such items are 


46-32 HEX NUT. S 
#6 LOCKWASHER~ / i 
<e/XV8 OCTAL SOCKET: 


#4-40 X5/I6 SCREW— 


“. RIOT W.W. POT-~ 
TS, 


R80 SNAP-IN— 
* POT. 


>, 3POST 2RT. 
TBI4 TERM. STRIP 


XV10%, 


* | POST RT. 
TBISTERM. STRIP 


*/3POST 2LT. 
TB26 TERM. STRIP 


ee XV7 


.«TBIO 
IPOST RT. fi ef XV6 eo 
TERM. STRIP’ 8!7 
+ eTBI6- TBI9#%e 
IPOST LT. <¢ 
TERM. STRIP /820- TBT7«* 
2 POST rads 
TERM. STRIP | \ R ~ 
2 POST LT WITH+a54* 
GND. TERM. STRIP | 824 . 
+ ° TB2I 
© 46-32 X5/I6 SCREW 
Q 


3POST 2LT. .- 
WITH GND. TERM. STRIP /825 
#4 LOCKWASHER 

#4-40 HEX NUT 


BOTTOM CHASSIS ASSEMBLY FIGURE 1 
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First make a good mechanical connection. Remove 
1/4" of insulation from the endof the wire. Feed the 
wire through the solder lug opening so that the wire 
insulation just touches the lug. With the long-nose 
pliers, bend the wire lead around the lug and crimp 
the wire lead to the lug. Now solderthiswire. Place 
the tip of the hot soldering iron onthe lug or terminal 
at a point close tothe wire being soldered. Apply the 
solder to the junction of the lug, wire and soldering 
iron. When the lug and wire have been heated suffi- 
ciently, the solder will flow into and over the joint. 
Remove the iron when the solder starts to flow and re- 
move the solder immediately after... Use only enough 
solder to cover the wire at the connection point. 


IRON 


SOLDER 


C.USE TO CONDUCT HEAT AWAY 


B. APPLY SOLDER TO LUG, WIRE AND IRON 


A poor solder connection is obvious by its appear- 
ance. Agrainy or pitted joint isa poor connection due 
to insufficient heat. Blobs of solder on the wire or 
solder lug isalso due to insufficient heat. Solder should 
flow as a result of the heated lug and wire. Do not 
solder by applying solder to the iron tipand then wiping 
the hot solder onto the joint. A well soldered joint is 
indicated by a smooth shiny finish on the soldered con- 
nection. 


D. TOO MUCH TOO LITTLE COLD JOINT GOOD CONNECTION 
R 


SOLDER SOLDE 
Construction Hints: The various lengths of wire to be 
used in the kit are specified in the construction steps. 
After cutting the wire to the length specified, strip the 
insulation off 1/4" from each end. The exposed wire 
will be used to make the actual connection to the sol- 
der lug. 

Shielded wire sizes are also indicated in the specif- 
ic constructionstep. Inthe particularstep you will be 
told just how much of the outer insulation must be re- 
moved and just how long the shield strands and inner 
conductor (s) must be. 


Components, such as resistors, capacitors, trans- 
formérs, etc., may have longer leads than specified. 
Cut the leads to the lengthindicated in the particular 
step. This length is to be measured from the body of 
the component. In the case of insulated leads, -strip 
1/4" of insulation off fromthe ends and twist the strands 
(if any) of the wire together. 

As an example, one step may specify that each 
leadon a resistor be cut to 1/2". 1/4" of each lead is 
used to make a mechanical connection to the solder 
lug. The other 1/4" is between the socket and the 
component so that the component will not be overheated 
when soldering. 

When a connection is indicated, a (C) or an (S) 


will appear next to the lug involved. The (C) indicates - 


that the connection should be made mechanically, but 
is not to be soldered yet, since other leads are to be 
connected tothis same lug. The (S) indicates that the 
connection should be made andsoldered immediately. 
However, the (S) is always followed bya number, such 
as (SI), (S2), (S3), etc. This number indicates the 
number of connections made to thelug. It is a check 
on the accuracy of your work. 

As an example, if it says (S3}, you should count 
three leads going to the lug to be soldered. If there 
are less than three leads at this particular lug, you will 
know that you have forgotten one or more leads, or 
connected them to the wrong lugs. If there are more 
than three leads, you can be certain you have connect- 
ed an extra wire to this lug, whichshould probably go 
elsewhere. 

When you assemble the components in your unit, 
mark the symbol number of each socket and terminal 
strip near the part witha crayon. This will facilitate 
your wiring operation. 

When wiring, lay the component in close to the 
chassis, dress as shown in the drawing. Be careful to 
avoid shorts at the lugs. The book is written so that 
the wiring closest to the chassis usually gets wired in 
first. The next layer of wires are to be soldered in 
next. In each case, dress the leads and components 
as close to the chassis as possible. 

Next to each step number you will find a paren- 
thesis ( ). After you have completed each step, make 
a check mark in the parenthesis so that you will have 
a record of your work. Follow the steps in the sequence 
given in the book, Do not skip steps or pages. . 

If any addenda are includedin your book to mod- 
ernize your instrument or make corrections or part sub- 
stitutions, be sure to correct the Construction Book 
first before you start to wire or assemble your kit. 

You are now ready to construct your fine stereo 
dual power amplifier. 


y 
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spaghetti. Cut the inner conductor to 1/2" and 
strip back the inner insulation to 1/4". This end 
will be connected later. 

13. On one end of a 19" piece of black single 
conductor shielded cable, strip the outer insulation 
back 1/2". Twist the shield strandstogether. Strip 
the insulation of the inner conductor back 1/4". 
Connect the twisted shield strands toJ13, 14, 15-2¢ 
(S2). Connect the inner conductor to J13, 14, 15-1¢ 
(S1). 

On the other end of the same piece of shielded 
cable, strip the outer insulation back 1/2". Twist 
the shield strands together and cut them off, Strip 
the insulation of the inner conductor back 1/4". 
This end will be connected later. | 
14, Connect a 1 1/4" piece of bare wire from 


TB3-1.(C) to ground lug "Z".(S1). 


15. Cut a 25" piece of green wire, a 25" piece 
of grey wire, a 24 1/2" piece of yellow wire, a 
25" piece of violet wire, a 25 1/2" piece of white 
wire, a 26" piece of red wire, a 25" piece of 
brown wire and a 30" piece of black wire. Strip 
back 1/4" of insulation fromboth ends of each of 
the wires. Lay the wires on a table so that they 
are all even on one end. 1 1/2" from this end, 
twist the eight leads together for a length of 16". 
On the other end of this twisted group of wires, 
connect the red lead to TB2=1°(S1), the white lead 
to TB2-2:(S1), the violet lead to TB2-3 (S1), the 
yellow lead to TB2-4*(S1), the grey lead to TB3-2° 
(C), the green lead to TB3-4°(C) and the brown 
lead to TB5-1(C), Do not connect the black lead 
yet. The other ends of the eight leads will be 
connected later. 


16. Connect a 1 1/4" piece of bare wire from 
TB4-1'(S1) to TB1-1°(C). 

17. Cut all leads on two 6K (blue, black, red, 
gold) 5% resistors, R85and R86, to 1/2". Connect 
R85 from TB5-2°(C) to TB1-4*(C}. Connect R86 
from TB4-2 (C) to TB3-4°(C). 

18. Cut all leads on two 125mmf disc capacitors, 
C35 and C36, to 1/2". Connect C35 from TB5-2° 
(C) to TB1-4‘(C). Connect C36 from TB4-24C) to 
TB3-4 *(C). 

19. Cut both leads on the 5.3K (green, orange, 
red, gold) 5%resistor, R89 to 1/2". Connect from 
TB5-1°(S2) to TB5-2(C).’ 

20.. Connect a 4" piece of black wire from J16-1* 
(C) to J17-1%S1). 

21. Connect a2" piece of black wire from XF1-1* 
(S1) to J16-14(C), 


The following steps refer to figure 5. 


Turn the switch, S1, to its maximum counter-clock- 


wise position. The switch is shown in the figure from 
the rearview. The exact position of the lugsreferred to 
are determined by looking at the switch fromthe view 
shown in the figure. Each side of the wafer has been 
assigneda letter. Each lughasbeen assigneda number. 
The lug is referred to by the wafer number and lug de- 
signation.s ThuslugS1D-3 refers to selector switch S1, 
the "D" side of the wafer (rear side of the second wafer 
side facing you when holding the switchas shown in the 
drawing) and 3 refers to the lug on this particular side 
of the wafer. 


( ).1. On both ends of a 4" piece of black single 


conductor shielded cable, strip the insulation back 
1/2". Onone end, cut off the shield strands, On 
the other end, twist the shield strands together. 
Strip back the insulation fromthe inner conductor 
1/4" from both ends. Connect the twisted shield 
strands to SIA-10°(C) and the inner conductor on 
this end to $1B-11*(S1).. The other end will be 


connected later. 


( ),2. On both ends of a 3" piece of black single 


conductor shielded cable, strip the insulation back 
1/2". On one end, cut off the shield strands. On 
the other ends, twist the shield strands together. 
Strip back the insulation fromthe inner conductor 
1/4" from the ends. Connect the twisted shield 
strands to SIH-11°(C) and the inner conductor on 
this end to $1G-12°(S1). The other end will be 


connected later. 


( ) +3. On one end of a4" piece of grey single con- 


ductor shielded cable, strip the outer insulation 
back 11/4". Twist the shield strands together and 
cover them with a 1" piece of thick spaghetti. 
Cut the inner conductor to 1/2" and strip back 
1/4" of the insulation. Connect the inner conduc- 
tor to $1B-5 {S1) and the shieldstrands to SIA-10- 
(C). 

On the other endof the same piece of shielded 
cable, strip the outer insulation back 1/2". Twist 
the shield strands together. Strip back 1/4" of the 
insulation from the end of the inner conductor. 
This end will be connected later. 


( ) 4, On both ends of a 4" piece of grey single 


conductor shielded cable, strip the outer insulation 
back 1/2". Onone end, cut off the shield strands. 
On the otherend, twist the shield strands together. 
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-5. Cutall leads on the two 47KQ (yellow, violet, 


orange, silver) resistors RI, R2 to 1/2". Connect 
Rl from J1, 2, 3-2°(C) to JI, 2, 3-3 (C). Connect 
R2 from J4, 5, 6-2 (C) to J4, 5, 6-3°(C). 


.6 Cutall leads on the two 100KQ (brown, black, 


yellow, silver) resistors R3, R4 to 1/2". Connect 
R3 from J1, 2, 3-4 (C) toJ1, 2, 3-5 ($2). Connect 
R4 from J4, 5, 6-4°(C) to J4, 5, 6-5 (S2). 


.7. Cut a 13 1/2" length of 3 conductor shielded 


cable. On one end, strip back 1" of the outer 
insulation. Twist the shield threads together. Cut 
these strands to 1" and cover them with a 3/4" 
piece of thick spaghetti. Strip back the insulation 
1/4" fromthe endof each of the inner conductors. 
Connect the twisted shield strands to J4, 5, 6-243), 
the orange lead to J4, 5, 6-1*S1), the red lead to 
J4, 5, 6-3(S2)and the brown lead to J4, 5, 6-4(S2). 

On the other endof the same shielded cable, 
strip back 1" of the outer insulation. Twist the 
shield strands together. Cut these strands to 1". 
Cover them with a 3/4" piece of thick spaghetti. 
Strip back the insulation 1/4" from the endof each 
of the inner conductors. This end of the cable 
does not get connected until later. 


8. Cut a 15 1/2" length of 3 conductor shielded 
On one end, strip back 1" of the outer 
insulation. Twist the shield strands together. Cut 
the shield strands to 1" and cover them with a 
3/4" piece of thick spaghetti. Strip back the 
insulation 1/4" from the end of each of the inner 
conductors. Connect the twisted shield strands 
to J1, 2,3-2°(S3). The orange lead to J1, 2, 3-le 
(S1)” The red lead to J1, 2, 3-3 ($2) and the brown 
lead to J1, 2, 3-4°(S2). 

On the other endof the same shielded cable, 
strip back 1" of the outer insulation. Twist the 
shield strands together. Cut these strands to 1". 
Cover them with a 3/4" piece of thick spaghetti. 
Strip back the insulation 1/4" from the end of 
each of the inner conductors. This end of the 
cable does not get connected until later. 


9, Cuta 17 1/2" length of shielded 3 conductor 
cable. On one end strip back 1" of the outer 
insulation. Twist the shield strands together. Cut 
the shielded strands to 1" and cover them with a 
3/4" piece of thick spaghetti. Strip back the in- 
sulation 1/4" from the end of each of the inner 
conductors. Connect the twisted shield strands to 


J7, 8, 9-2(S2);“the orange lead to J7, 8, 9-4°(S1), 


the red lead to J7, 8, 9-3°(S1) ahd the brown lead 


to J7,8,9-1°(S1). 


ese 
~~ 


() 


-end of each of the inner conductors. 


On the other end of the same shielded cable, 
strip back 1 1/4" of the outer insulation. Twist 
the shield strands together, Cover the shield 
strands with a I" piece of thick spaghetti. Strip 
back the insulation 1/4" from the end of each of 
the inner conductors. This end of the cable does 
not get connected until later, 


om | 


h z od 
10. Cut a19 1/2" length of'shielded 3 conductor 


cable. On one end strip back 1" of the outer 

insulation. Twist the shieldstrandstogether. Cut 

the shielded strands 1" and coverthem with a 3/4" 

piece of thick spaghetti. Strip back the insulation 

1/4" from the end of each of the inner conductors. 

Connect the twisted shield strands to J10, 11, 12-28 
(S2), the orange lead to J10, 11, 12-4s(S1), the red 

lead to J10, 11, 12-3 (S1) and the brown lead to 

J10, 11, 12-1°(S1). 

On the other end of the same shielded cable, 
strip back 1 1/2" of the outer insulation. Twist 
the shield strands together. Cut these strands to 
11/2". Cover them with a 1" piece of thick 
spaghetti. Strip back the insulation 1/4" fromthe 
This end of 


the cable does not get connected until later. 


1]. On one end of a 19" piece of black single 
conductor shielded cable, strip the outer insulation 
back 1/2". Twist the shield strands together. Strip 
the insulation of the inner conductor back 1/4", 
Connect.the twisted shield strands to J13, 14, 15-5 
(S1 onnect the inner conductor to J13, 14, 15-4° 
(S1).. 

On the other end of the same piece of shielded 
cable, strip the outer insulation back 1 1/2". Twist 
the shield strands together. Cover with a 1 1/4" 
piece of thick spaghetti. Cut the innet-conductor 
to 1/2" and strip back the inner insulation to 1/4". 
This end will be connected later. 


12, On one end of a 19" piece of grey single 


conductor shielded cable, strip the outer insulation 
back 1/2". Twist the shield strands together. Strip 
the insulation of the inner conductor back 1/4". 
Connect the twisted shield strands to J13, 14, 15-2« 
(C). Connect the inner conductor to J13, 14, 15-3+ 
(Sie 

On the other end of the same piece of shielded 
cable, strip the outer insulation back 1 1/4".' Twist 
the shield strands together. Cut the shield strands 
to 1 1/2" and cover itwith a1 1/4" piece of thick 
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following steps refer to figure 7. 


1. Runthe group of eight twisted leads along the 
chassis, asshowns Dress the leads along the chassis 
using two metal cable clamps. Secure the two cable 
clamps to the chassis using two #6-32x 5/16 screws, 
two #6 lockwashersand two #6-32 hex nuts. Note 
that one cable clamp is located in ahole near the 
power transformer mounting cut-out and a sec- 
ond cable clamp is located in a hole near the 
electrolytic can capacitor, C43. Mount a #6 
ground lug below the chassis using the same screw 
previously used in the mounting of the cable clamp 
located near C43, See Figure 9. 

2. Connect a 1 1/4" piece of bare wire covered 
with a 7/8" piece of spaghetti from $9-3 (C) to 
S9-4 (S1).’ 


.(.) 3 Connect a 1 1/4" piece of bare wire covered 


with a 7/8" piece of spaghetti from S9-6 (S1) to 
59-1 (C).: | 


( ) 4. Connect a 5/8" piece of bare wire from S8-5 


(C) to S8-8 (S1). 


-(:) 5. From the twisted leads, connect the red wire 


Aa, 
(.) 


to 9-5 (S1), the violet wire to $9-1°(82), the 


white wire to $9-2(S1), the yellow wire to S8-4- 


(S1) the grey wire to S8-5 (S2), the green wire to 
$8-2 (S1), the brown wire to S8-3 °(S1) and the 
black wire to S8-9 {S1). 


6 Connect a 3" piece of violet wire from S8-7 * 


(SI) to $9-3,(S2). 

7. Connectone endofa 16" piece of yellow wire 
to XI1-2 ($1) andone endofa15" piece of brown 
wire to XI1-1 (S1). Twist the leads together and 
run them along the front panel, as shown. Dress 
these leads away from potentiometers R47, R48, 
S10. Pushthe other end of the twisted pair through 
hole "L" to the bottom side of the chassis. 


NOTE: Two printed circuit plates are solder- 
ed to the dual potentiometers. One printed circuit 
plate, PC1, gets connected to the potentiometers 
R45 and R47, nearest the front apron. The other 
printed circuit plate, PC2, gets connected.to the 
potentiometers R46 and R48 mounted on the rear 
of the front potentiometers. To keep the drawings 
clear and simple, the first plate, PC1, is mounted 
and wired in first, with the associated connections. 
The rear potentiometer is shown dotted in. 

In figure 8, the second plate, PC2is mounted 
and wired into the circuit, with its associated con- 
nections, In this drawing, the front potentiometer, 
R45, isshown dottedin. All the connections made 


ty, 


() 


() 


() 


previously for PC1 are not shown in this drawing 
to avoid confusion. 


8. On one end of an8 1/2" piece of grey single 
conductor shielded cable, strip the outer insulation 
back 1/2". Twist the shield strands together and 
cut them off. Strip back 1/4" of the insulation 
from the inner conductor and connect it to R47-3 
(SG), 

On the other end of the same cable, strip 
the outer insulation back 3/4", Twist the shield 
strands together. Strip back 1/4" of the insulation 
from the inner conductor and connect it to S6-4° 
(C). Connect the twisted shield strands toTB12-1 - 


(C). 


9. On printed circuit PC1, cut leads #2, #3 and 
#6 to 1/2"; cut leads #1, #4, #5and #7 to 2" and 
cover each of these with 1 3/4" pieces of spaghetti. 
Place the plate against the panel in the direction 
shown, so that lead #2 is next to lug R45-1 and 
lead #6 is next to lug R45-3. Dress the leads so 
that they are all pointing towards you, away from 
the front panel. Connect lead #6 to R45-3 (S1), 
lead #3 to R45-2(S1), lead #2 toR45-1{S1), lead 
#7 to RA7-1{(C), lead #4 to R47-24S1), lead #1 
to R47-3 {S2) and lead #5 to TB13-1 {C). 


10. On one end of a 4" piece of black single 
conductor shielded cable, strip the outer insulation 
back 7/8". Twist the shield strands together and 
cover them witha 3/4" piece of thick spaghetti. 
Cut the inner conductor to 1/2" and strip back 1/4" 
of the insulation. 

On the other endof the same cable, strip the 
outer insulation back 1/2". Twist the shield strands 
together and cut them off. Stripback 1/4" of the 
insulation fromthe inner conductor and connect it 


to TB13-14(S2), Push the end previously prepared 
through hole "J" to the bottom of the chassis 


1], On one endof a 7 1/2" piece of grey single 
conductor shielded cable, strip the outer insulation 
back 3/4", Twist the shield strands together and 
cover them with a 5/8" piece of thick spaghetti. 
Strip back 1/4" of the insulation from the inner 
conductor. 

On the other end of the same cable, strip the 
outer insulation back 1/2". Twist the shield strands 
together and cut them off. Strip back 1/4" of the 
insulation from the inner conductor and connect it 
to TB13-2(C). Push the end previously prepared 
through hole "J" to the bottom of the chassis. 


The following steps refer to figure 6. 


In this figure, all components mounted to the front 


chassis panel are shown. Note that this isnot the actual 
decorative and separate front panel which contains all 
the descriptive nomenclature. This panel is an integral 
part of the main chassis. Note that the view in the 
drawing is from the rear of the chassis. Switch S1 has 
already been mounted. 


( } 1. Mount three DPDT slide switches, $3, $4 and 


() 


S9,:as shown, in the smaller rectangular holes on 
the panel. Use two #4-40 x 1/4 flat head screws, 
two #4 lockwashers and two #4-40 hex nuts on each. 


2, Mount the four 4PDT slide switches, $5, Sé6, 
S7 and S8, as shown, in the remaining four larger 
rectangular holes in the front chassis panel. Use 
two #4-40 x 1/4 flat head screws, two #4 lock- 
washers and two #4-40 hex nutsoneach. On switch 
S6 mount the two post terminal strip, TB12, as 
shown. 


3. Push the pilot light bulb into its socket XI] and 
place the bulb shield over the bulb. Mount the 
pilot light assembly XI1 to the front panel using 
one #4-40 x 1/4 flat head screw, one #4 lock- 
washer andone #4-40 hex nut. Orient the socket 
so that the bulb is right opposite the round hole in 
the panel which is located midway between S7and 


(i 


(») 
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S8. Now, tighten the hex nut onto the screw while 
holding the socket in this position. 


4, Next to the rotating shaft, on the front plate 
of each potentiometer and rotary switch, you will 
find a small locating lug. Next tothe round 3/8" 
mounting hole for each potentiometer and rotary 
switch (in the front chassis panel) you will find a 
small, eliptically-shaped hole. The rotating shaft 
and bushing on the control fit through the round 
hole while the locating lug fits through the adjacent 
eliptical hole when the control is oriented in proper 
direction on the panel. 

Mount dual 750K potentiometer R31, 32; dual 
250K potentiometer R33, 34; concentric IM poten- 
tiometer R45,46;and concentric 500K potentiometer 
with switch R47, 48, S10, in the proper locations 
on the front chassis panel, as shown in the drawing. 
Orient each control so that the locating lug fits 
into its appropriate and adjacent eliptical hole. 
Between each hex nut and the panel, place a 3/8" 
lockwasher. Secure each control to the panel us- 
ing a 3/8" hex nut. 

5. Following the above procedure, mount the 
single wafer rotary switch S2 at the appropriate 
location on the front chassis panel. Orient the 
switch so that the locating lug fits into the adjacent 
eliptical hole. Between the hex nut and the panel, 
place a 3/8" lockwasher. Secure the switch to 
the panel using a 3/8" hex nut. 
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check the wiring for errors orreversed connections 
and continuity. 


( ) 13. If the amplifier is tobe mounted in aconsole, 
read carefully the "Mechanical Installation" sec- 
tion of the instructions and follow the procedures 
outlined. 


( ) 14. Detailed information as to connection of 
phonographs, tuners, etc., tothe amplifier inputs 
and speaker systems to the amplifier outputs, as 
well as a-c line connections and use of the hum 
adjustment control, is given In the “Electrical 
Installation” section. 


SERVICE 


If you are still having difficulty, write to our service 
department listing all possible indications that might 
be helpful. Note the code numbers printed in red under 
the word "Manual" on the front cover. If there is no 
code number, state this. If desired, you may return 
the amplifier to our factory where it will be placed in 


operating condition for $13.50 plus the cost of parts 
replaced due to their being damaged in the course of 
construction. This service policy applies only to com- 
pletedamplifiers constructed in accordance with the 
instructions as stated in the manual. Amplifiers that 
are not completed or are modified will not be accepted 
for repair. Amplifiers that show evidence of acid core 
solder or paste fluxes will be returned not repaired. 
NOTE: Before returning this unit, be sure all parts are 
securely mounted. Attacha tag tothe amplifier, giving 
your home address and the trouble withthe unit. Pack 
very carefully in a rugged container, using sufficient 
packing material (cotton, shredded newspaper, or ex- 
celsior), tomake the unit completely immovable within 
the container. The original shipping carton is satis- 
factory, providing the original inserts are usedor suf- 
ficient packing material is inserted to keep the amplifier 
immovable. Ship by prepaid Railway Express, if pos- 
sible, to the Service Dept., Electronic Instrument Co., 
Ince, 33-00 Northern Blvd., L.I.C. 1, New York. 
Return shipment will be made by express collect. Note 
that the carrier cannot be held liable for damages in 
transit if packing, IN HIS OPINION, is insufficient. 
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FIGURE [3 
BOTTOM PLATE MOUNTING 


screws. Do not tighten the screws on the front 
edge or side rails at this time. 

Apply pressure to the center and front surface 
of the front panel, While dofngthis, first tighten 
the four screws holding the bottom plate to the 
front edge of the chassisand finally the six screws 
holding the bottom plate to the two side rails. 


The following step refers to Figure 14. 


() 


10, Mount the hoodover the side rails but behind 
the panel. Secure the hood tothe side rails using 
six #8-32 x 3/8 Type F brownself tapping screws, 
Turn unit on its side and adjust panel to hood. 


11. Set all controls to the maximum counter- 
clockwise position, Mount one of the larger dual 
knobs on the SELECTOR switch shaft, with the 
marker pointing to TAPE/AUX; mount a second 
knob on the MODE switch shaft, with the marker 
pointing to “ CH. 1; mount a third knob on the 
BALANCE control shaft, with the marker pointing 
to the line just below the "4"; mount the fourth 
knob on the LEVEL control shaft, with the marker 
pointing to the line just below the "1". Mount 


one of the outer concentric knobs on the outer 
shafts of the BASS control with the marker pointing 
approximately to the line just below the "~4"; 
mount one of the outer concentric knobs on the 
outer shaft of the TREBLE control with the marker 
pointing approximately to the line just below the 
"4", Mount the two Inner concentric knobs on 
the Inner shafts. of the BASS and TREBLE controls 
so that the flats on the shafts line up with the 
flats on the knobs. 


12. OPERATIONAL CHECKS ON COMPLETED 
KITS: In the INSTRUCTION part of this manual 
you will finda section titled “Electrical Installa- 
tion." Read this carefully and connect your speak- 
ers, phonograph, and tuners to the amplifier in 
accordance with the instructions given. Thenread 
the section title’ "Operating Instructions" and 
operate all the controls, checking aurally for the 
results described. If the amplifier does not operate 
at all or operates incorrectly, use the TROUBLE- 
SHOOTING chart and the VOLTAGE & RESIST- 
ANCE chart to discoverand remedy the difficulty. 
As the Trouble Shooting Chart presumes a properly 
wired amplifier, which may not be the case, re- 


Shi) 
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11. Cut all leads on two 68mmf disc capacitors, 
Clland C12, to3/4". Connect C12 from TB11-1 
(S2) to $5-34S1). Cover one end of Cll witha 
1/2" piece of spaghetti and connect to $5-9 ($1). 
Connect the other end of Cll to TBI1-24(S2). 


12, Connect a 3 1/2" piece of yellow wire from 
S1E-4 (51) to S2A-8,(C). 


13. Cut all leads on two 6.8K (blue, grey, red, 
silver) resistors, R29 and R30, to 1/2". Connect 
R29 from S2B-2 (S2) to $2B-3 (S1). Connect R30 
from S2A-8 {S2) to $2B-9,(S1). 


14, From SID-8 ($1) connect the blue lead to 
S4-6 (S1), 
15. From S1E-9:(S1) connect the brown lead to 
S4- 3{S1). | 


16. Run the black and the grey shielded cables 
fromhole "AA" alongthe chassis, as shown. Se- 
cure it to the chassisusing two metal cable clamps. 
Mount one cable clamp to the chassis using the 
hole next to TB27 and mount the second cable 
clamp using the hole near output transformer T2. 
Use one #6-32 x 5/16 screw, one #6 lockwasher 
and one #6-32 hex nut to secure each clamp to 
the chassis. 


17. Connect the center conductor from the black 
shielded cable to S2B-4 ($2). 

18, Connecta 3" 
(C) to $2A-11-(C).: 


19. Connect the twisted strands from the grey 
shielded cable to S2A-11(S2) and the center con- 
ductor to $2B-7,(S2). 


20. Cut all leads on two 2, 7K (red, violet, red, 
silver) resistors, R35 and R36, to 1/2". Connect 
R35 from $5-10 (C) to $5-11 (S1). Connect R36 
font SSF {CV To 1S5=5(SI). 


21. Connecta 5" piece of black wire from TB12-1: 
(S4) to TB27-1.(C). 


22. Connecta5" piece of black wire fromTB12-2 - 
(54) to TB27~2 (C).’ 


23. Cut all leads on two .2mfd disc capacitors, 

C13and C14, to 1". Connect C13 from $5-10{S2)° 
to TB27-1 ($2). Connect C14 from. $5-4*(S2) to 

TB27-2s(S2). , 


piece of black wire from SIF-64" 


Bae 


1) 


sl ie 
a) 
*) 


(0) 


Ae), 


—w 
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24. Connect a 1" piece of bare wire from S1F-6* 
(S3) to S1C-6 (S4). 


25. Connect a 3/4" piece of bare wire from SIE-1* 
(S1}'to SIE-2.(C). 

26. Connect a 1 1/2" piece of blue wire from 
SIG-INSTy iors 1 Gea(G)e Bae & 

27. Cut all leads on two 150K (brown, green, 
yellow, silver) resistors, R23 and R24, to 1/2". 
Connect R23 from $3-2'(C) to $3-3 (C).’ Connect 
R24 from $3-5*(C)'to $3-6'(C). 


28. Cutall leads on two 680K (blue, grey, yellow, 
silver) resistors, R25 and R26 to 1/2". Connect 
R25 from S3-1(C) to $3-2 (52): Coptee pogtiee 
53-4(C) to $3-5.(S2). 


29. Cut all leads on two 330mmf disc capacitors, 
C5 and Cé, to 3/4". Connect C5 from $1B-4 ($1) ° 
to S1C-4°(C). Connect. Cé from S$1F-5*(C) to 
$1G=5"(51). 


30. Connect one end of a 3" piece of blue wire 
to S1C-4"(S2)'and one endof a 3" piece of green 
wire to $I1C-2°(S1). Twist the two leads together. 
Connect the other endof the blue lead to $3-1(S2) © 
and the other end of the green lead to $3-3°(S2). 


31. Connect one end of a 3 1/2" piece of white 
wire to SIF-5'(S2)'and one end of a 4" piece of 
violet wire to SIF-3*(S1) Twist the two leads 
together. Connect the other end of white lead to 
S3-4°(S2)'and the other end of the violet lead to 
$3-6 °(S2). 

32. Cutall leads on two 200K (red, black, yellow, 
gold) resistors, R5 and R6é, to 1/2". Connect R5 
from S1B-1 (C) to S1B- 3 (C). Connect R6 from 
S1G-2(C) to S1G-4 YC). 


33. Cut all leads on two 400mmf disc capacitors, 
Cl and C2, to 1/2". Connect Cl from S1B- 1 *(C) 
to 5 1B-3' (53). Connmel Cowon SiG (CT to 
S1G-4*(S3). 


34. Cut all leads on two 4MQ (yellow, black, 
green, gold) resistors, RPand R10, to 3/4". Con- 
nect R9 from S1B-1 (C)' to S1D-1 (C). Connect 
R10 from SIE-2 (C)'to $1G-2'(C).~ 


35. Cut all leads on a .0012mfd (1.2K or 1200 
mmf) disc capacitors, C3 and C4, to 3/4". Con- 
nect C3 from S1B-1 ($4) to $ID-1'(S3)z Connect 
C4 from S1E-2 (S3)‘to $1G-2°(S4). 
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The following step refers to figure 9. 


In the drawing, the back panel is shown laying next 


to the rear side of the main chassis. Actually, the panel 


has already been attached to the main chassis. 


It is 


drawn in this fashion to clarify the ensuing wiring steps. 


-(“) 


#(%) 


as) 


1. From wa "A", connect the black lead to 


-TB25-4 (C).% 


2. From hole "L", run the twisted pair of brown 
and yellow leads along the chassis as shown. Con- 
nect the brown lead toXV11-2 (C)and the yellow 
lead to XV11-7 (C).~ ; 


3. Fromrectangular cutout "K" at the front of the 
chassis, run the two black leads along the chassis 
as shown. Connect the shorter lead to J16-24C) 
and the longer lead to J17-2°(C). 


4, Fromrectangular cutout"J", connect the inner 


conductor from the black cable to XV3-7:(C)‘and 


5. Fromrectangular cutout "J", connect the inner 


conductor from the grey cable to XV4-7,(C)*and 


‘the spaghetti covered outer shield to TB15-1-(C).- 


the spaghetti covered outer shield to TB16-1 (C).: 


6. Fromrectangular cutout "I", connect the orange 
lead to R33-3 (C), the white lead to R34-6:(C),' 
the grey lead to TB6-1°(C) and the blue lead to 
TB6-2°(C).° 


*(_) 7. Fromrectangular cutout "H", connect the green 


"e 
& 


ghee 


lead to TB16-2°C); the grey lead to R31-3 (S51), 

the short white lead to R32-5.(C), the longer white 
lead to TB16-3'(C);’ the blue lead to XV5-7.(C),” 
the yellow lead to XV5-2x(C), the brown lead to 
R31-2(C) and the red lead to R32-4 YS1). 


8. From the large rectangular cutout "F" and 
switch $1, connect the black lead from $1C-6to 
TB7-2°(C), the green lead from $1D-7- to TB23-1 

(C), the orange lead from S1F-8 to TB14- 3 '(C), 
the black lead from SIH-11 to TB14-2°(C), the 
center conductor from the grey shielded lead con- 
nected to SIB-5 and S1B~ 10 to TB7-1 {C) and the 
shield leads to TB7-2‘(C), the center conductor 
from the black shielded lead connected to S1B-11 
and SIA-10' to XV1-8 (C),’ the center conductor 
from the black shielded. lead connected toS1G-12 
and SIH-11 to “XV2-8 (C); and the center con- 
ductor from the grey shielded lead connected to 


Fd 


AG, 


«(%) 


C 


~~ 


SAC, 


$1G-6 to TB14-1-(C)’and the shield strands to 


9. Connect a 3" piece of green wire fromR34-5 » 


(C) to XV4-245 1), 


10. Connect a4" piece of green wire fromR33-2 « 
(C) to XV3-2 {S1).’ 
11. Cut both leads on a 220K (red, red, yellow, — 
silver) resistor, R42, to 3/4". Connect from TB16-2 « 
(C)'to R34-5-(S2). © 


12, Connect a 2 1/4" piece of black wire from 
R34-6"(52) to TB16-1"(C). 


13. Connecta5" piece of black wire from R33-3 «© 
(S2) to TB15-1°(C). 


14, Connect a 3 1/2" piece of grey wire from 
R31-Z (S2)‘to R33-1 ($1). 


15. Connect a 3 1/2" piece of white wire from 


R32-5 (S2) to R34-4°(S1). 


16. Cut both leads on a 220K (red, red, yellow, 
silver) resistor, R41, to 1". Cover one lead with 
a 3/4" piece of spaghetti and connect to R33-2° 
(S2). Connect the other lead to TB16-3°(C), : 


17. Connect one end of an 8" piece of brown wire 
to XV3-5 (C) andone end ofa 9" piece of yellow 
wire to XV3-9 (C): Twist the leads together and 
run them along the chassis as shown. Connect the 
other end of the yellow wire to XV1-9.(S1) and 
the other end of the brown wire to XV1-4°(C).° 


18. Connecta 1/2" piece of bare wire from XV 1-4 * 
(S2) to XV1-5°(S1). 


19. Connect ay 2 piece of bare wire from XV3-4 * 
(S1)'to XV3-5 (C). 


20. Connect one end of a3 1/2" piece of brown 
wire to XV3-5 ($3) andone endofa3 1/2" piece 
of yellow wire to XV3-9 ($2). Twist the leads 
together and runthem along the chassis as shown. 
Connect the other end of the brown wire to XV7-8 * 
(C)and the other endof the yellow wire toXV7-7 


(C). 


21. Connect one ae ofa3 1/2" piece of brown 
wire to XV7-8 (C)'and one end of a 4" piece of 
yellow wire toXV7-7 7(C). Twist the leads together 
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BOTTOM CHASSIS WIRING (CON'T.) 


The following steps refer to figure 10. low, silver) resistor, R105, to 1". Cover each 
lead witha 3/4" piece of spaghetti. Connect from 
- 1. Cut all leads on three 10K (brown, black, TB26-1°(C) fo ground lug "X" (S2at XV8, 


orange, silver) 2watt resistors, R91, R92 2 and R93, 

to 3/4". Connect R92 from TB25- 2452)'f0 TB25- 3% hit nnecta6"p Biovail Movil from TB26-1 ° 

(C)¥ Connect R91 from TB25-3 3{C) o TB25- Cha Gian R106-3°(C). 

Connect R93 from C42-C- (CMH to C42-D. ue 

(“ 15. Connect 97 1/2" pie ah yellow wire from 

(4 2. Connect a 6 1/2" piece of red wire from R106-3°(S2fo R107-3°(S1). 

TB26-3 {C)o TB19°(C).~ a 
( 16. Cut both leads on the silicon rectifier, CR1, 


eng a 5" piece of red wire from C42-C: to 1". Cover each lead with a 3f " piece af 
(C)"to TB23-2°(C). v spaghetti. Connect from TB9-1 (C)4*to TB9-2 (C), 
7, noting very carefully that the cathode lead (see 

*(¥ 4, Connect a 6!' piece of red wire fromC42-D ($2) introductory pages to the construction section for 
fo TB8-2'(C). identification of cathode) is connected to TB9-2. 


«(WY 5. Connecta 7" piece of red wire fromC42-B (C)“ (“4 17. Cut all leads on two 1.5K (brown, green, red, 
to TB20°(C)e/ silver) resistors, R43 apd R44, to 1/2 Connect 
| 2) iiee mee sitrora XV3-3 (5 0 TB15-1"(C). Connect R44 

: OS 6 Connect a 3” piece of red wire from C42-A (C) from XV4-3 (S1)*to TB16-T (C) 


to TB21°(C). 


; 18, Connecan 8 Ve Bae of blue wire from 
er Connect y6" piece of red wire from TB21 (err TB15-2(C)¥o TB9-1 {C). 
to TBI7 (C). | 
; ‘ 19, onnecta 12/fiece of blue wire fromR102-2° 
8. Connect a 5‘ piece of red wire from TB17 (C) ee (C)to R80-2(S1)¥ Dress the lead alongthe chassis 
to TB15-3 (C).” as shown. 


(H 9, Connect a4 ea piece of red wire from TB8-2° “( ron zonnect a 6" pigce of blue wire from R103-2- 
(C)*to TB10-2 (C). (C) fo R79-2°(S1).“Dress the lead along the chassis 
as shown. 
(7 10. Cut all leads on two 120K (brown, red, yel- 
low, silver) resistors, R94and R95 to 1/2". Connect “(YW 21. Cut all leads on two 50mfd, 50volt electro- 


R94 from C42-C*(C)*to TB19"(C).. Connect R95 lytic capacitors, C39 and C40, tol 1/4". Cover 
from C42-A*(C) fo C42- B (S2). — the negative (-) lead on each capacitor with a 
3/4" piece of spaghetti. Connect the positive (+) 

.( ¥ 11. Cut both leads ona 2, 2K (red, red, red, silver) lead of both capacitors to ground lug "V"*(S2)p~ 
resistor, R97, to 1". Cover each leadwith a 3/4" being careful not to burn the leads running near 
piece of spaghetti. Connect from XV8~-8° 53)" the ground lug when soldering to i?. Solder the 


the negative (-) lead from C40 to he 2 (S2).— 


Vedogect negative (-) lead from C39 to R1C3- 2 (S2)sdhd 
(' 2 


12... Cut both leads on a 10mfd, 25 volt electro- 6 

lytic capacitor, C46, to 3/4".-Connect the posi- *(W) 22. Cut all leads on two 33K niles orange, 
tive (+) lead to TB26-1 Sd and the negative (-) orange, silver) resistors, R100 and R101, to 1/2". 
lead to ground lug "X" (Ct at XV8. Connect R100 fromR102-3°(S1) to ground lug Ur 


(S1)%n C43. Connegt R101 from R103-3* (S1)to 
4 A123. Cut both leads on a 100K (brown, black, yel- ground lug "T" (S1)@n XV7. 
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23. Cut both leads on a 68K (blue, grey, orange, 
hye eyes R98, tof1/2". Connect fromR102-1° 
(S1¥to TB15-2 '(C). 


( ¥ 24. Cut both leads on a 68K (blue, grey, orange, 
silver) resistor, R99, to1". Cover each lead with 
a 3/47 piece of spagbétti. Connect from R103-1° 
(S1) to TB15-2°(S3)! 


(4) #25. Connect a4" pigce of black wire from TB24-2* 
(Co TB10-1"(C). 


( “06, Connectya 4 1/2" piece of black wire from 
TB15-1°(S4M@o TB10-1 (C). 


1yo7. onnecta 6" pigeé of black wire from TB 10-1 * 
(C 


fo TB23-3 (C). 


oe Connect a 1" piece of bare wire from TB23-3 + 


(C)¥6 TB8-1C) 


{ TRS a Ee of black wire from TB8-1 * 
(C)4o TB16-1°(C). 


730. ronnect a 5" piece of black wire from TB16-1° 
(S5)"to TB22-1 (C).~ 


. $31. Connect a 4" piece of black wire from TB23-3 * 
(C) ‘to TB7-2 (C). 


932. Connect a 6" piece of black wire from TB23-3° 
(C)“o TB14-2 (C).” 


Al Connect a 3 1/2" piece of black wire from 
TB14-2 (C)6 TB18 (C).~ 


ia onnect a 3" piecgof orange wire from XV 1-8: 


a o TB23-4°(C). 
° 35. nnecta 3" Re orange wire from XV2-8 ° 


(cy) TB26-2 {C). 


web. Cutall leads on two 1M (brown, black, green, 
silver) resistors, R11 and R12, to 1/2". Connect 
R11 from TBZ7-1°(C)to TB7-2°(C)< Connect R12 
FowipiZeiicito TB la2C)in 


37. Cut all leads on two 22K (red, red, orange, 
silver) resistors, R13 gad R14, to 5/8". Connect 
R13 from TB7-1°(S3)%$o XV 1-7-(S1)Connect R14 
from TB14-1:(S3) fo XV2-7+(S 1). 


( 338. Cutall leads on two 200K (red, black, yellow, 


gold) resistors, RZ and R8, to 5/8". Connect R7 
from eee o XV1-6°(C)4% Connect R8 from 
TB26-3°(C)*to XV2-6°(C). 


(39. Cutall leads on two 68K (blue, grey, orange, 
gold) resistors, R27 and R28, to 1/2". Connect 
R27 from TB23-4 (S2}to XV 1-3 (C)* Connect R28 
from TB26-24S2)*fo XV2-3'(C). —~ 


(LY AO. Cut both leads ona 1M (brown, black, green, 
silver) resistor, R104, to 3/4", Connect from 
TB26-17(S4)*to TB26-3 TC) 


Wat Cut all leads on two 2400ohm (red, yellow, 
red, gold) resistors, R15 and R16, to 1/2".,-Con- 
‘pect R15 fromXV1-8°(S3) 0 TB7-2455)Connect 
R16 from XV2-8°(S3) fo TB14-2°(S6) 6 


(42, Cut all leads on two 12000hms (brown, red, 
red, gold) resistors, R21 and R22 to 1/2", Con- 
nect R21 from XV 1-3(S2) fo TB23-31C)“ Connect 
R22 from XV2-3°(S2)"o TB18(C). 


(W 43. Cut all leads on two 1.5M (brown, green, 
green, silver) resistors, RI7_gnd RIS mtouly2ue 
Connect R17 from XV 1-2{C) fo TB23-3(S6).Con- 
Connect R18 from XV2-2°(C)H6 TB18°(S3).4 


(rA4. Cut both leads on a 40K (yellow, black, 
orange, gold) resistor, R19, to 1/2". Connect 
from XV1-1-(C)#o TB23-2°S2).~ 


(WAS. Cut one lead ona 40K (yellow black, orange, 
gold) resistor, R20 to 1 1/2" and cover it with a 
1 1/4" piece of spaghetti. Cut the other lead to 
3/4", Connect the spaghetti covered lead to 
C42-C {S5)"and remaining lead to XV2-1*(C)i— 


( H46. Cut all leads on four . 025mfd (25K or 25, 000 
mmf) disc capacitors, C7, C8, C9 and C10, to, 
5/8". Connect C7 from XV 1-2{S2) to XV 1-6(S2). 
Connect C8 from XV2-2°( oXV2-6(S2 ¥Con- 
nect C9 from XV 1-11(S2¥to TB23-1 {S2).“ Connect 
C10 from XV2-1*(S2)¥6 TB14-3'(S2)% Bendall the 
capacitors down so that they are nearly parallel to 
the chassis. Note that none of the capacitor leads 
inadvertantly short against other leads or solder 
pins. 
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( y 47. Cut all leads on two IK (brown, black, red, 
" silver) resistors, R87 gnd R88, to 5/3" .« Connect 
R87 from XV3-8" %o TB10-1 Le). GET R88 
from XV4-8(C)*to TB8-1 ey 


site Cut all leads on two .015mfd (15K or 15, 000 
mmf) disc capacitors, C31 onde oo umntona/ aus 
Connect C31 from XV3-8( S2)%o TB10- NG Mee 
nect C32 from XV4-8 {S2)‘to TB8-1'(C). 


(Y) 49. Cut all leads on two 470K (yellow, violet, 
yellow, silver) resistors, Bie and R50, hel 
Connect R49 from XV3-7{S ¥57B10-1(S6) 
nect R50 from XV4-7.(S2¥to TB8- Is (5) 


een Cut all leads on two 33K ay oe orange, 
orange, gold) 1/2 watt resistors, R37,and R38, to, 
1/2". Connect R37 from ake. -1"(C) to TB10- 2c) 
onnect R38 from XV4-1 (Cc) to TB8-2 (C). 
Wi. On one end of two 33K (orange, orange, 
orange, gold) 1/2 watt resistors, R39 and R40, 
cut the leads to V/2n, Connect the 1/2" end of 
R39 to WANE *(83) “Gnd the 1/2" end of RAO to 
TB8-2 (S4) Cut the remaining ends of both re- 
sistors to 1 1/4" and cover each lead with a 1" 
piece of spaghetti. Connect this end of R39 to 
XV3-6" (C 


Con- 


(Wh. Cut all leads on four . Imfd ieee black, 
“yellow, white, yellow) molded capacitors, C15, 
C16, C17and C18 to 7/8"... Cover each lead with 
a 5/8" pie f spaghetti. onnect C15 from 
TB16-3 G3)" XV3- 1°(S2)¥ Connect C16 from 

TB16-2°(S3) ) fo XV4-1 (82). Connect C17 from 
TB6-2°(S2)*to XV3-6"(S2).” Connect C18 from 
TB6-1*(S2)*o XV4-6"(S2)4—~ 


ys. Connect a 3 1/2" piece of blue wire from 
XV7-1°(C)%fo XV5-1"(C). 2 


(hh Connecy a 3 1/2" p pigze of blue wire from 
XV6-1°(C)*to XV5-6(C). 

(es Cut both leads on a 200K (red, black, yel- 
low, gold) resistor, R53, to 1/2". Connect from 
XV5-1 (S2)*fo TB20(C).—~ 


(56, Cut both leads on a 200K (red, black, yel- 
low, gold) resistor, R54, to3/4", Cover one lead 
with a sao of spaghetti and connect to 
XV5-6"(S2).” Connect the other lead to TB20°(S3). 


pre 


Con, £ 


(Hr. Cut all leads on two 470K (yellow, violet 
yellow, silver) resistors, R51 and R52, to 3/ si 
Connect R51 from XV5-2(S2)¥6 TB24-2 (C).” Con: 
nect R52 from XV5-7 (S2)"%to TB22-1 (C). 


(aY¥ 58. Cut all leads on two 25mfd, 6 volt electro- 
* lytic capacitors, C33and C34, to 3/4". Connect 
the negative (-) lead fromC33 to TB24-1 (CYar and 
the positive (+) lead to XV5-3 {C)¥ Connegt the 
negative (-) lead fromC34 to TB22-2(C) and the 
positive (+) lead to XV5-8 (C). 


(59. Cut all leads on two IK (brown, black, red, 
silver) resistors, R55 and R56, to yee Connect 
R55 from XV5-3*(S2) to TB24- iy (Lene Connect R5é 
from XV5-8'(S2) Fo TB22-2(C).—~ 


(W760. Cut all leads on two 100 ohm (brown, black, 
brown, gold) resistors, R57 and R58 to 1/2". Con- 
nect R57 from TB24-2{S3)to TB24- iuiehe Connect 
R58 from TB22-1°(S3)¥fo TB22-2 {C) 


(61. Connect_a 10" piece of orange wire from 
TB22-24S4)#o TB4-2{S3). 


and this end of R40 to XV4- ‘Sy (Cc) (\W.62. Connect a 9 1/2" piece of orange wire fre... 


TB24-1* SEG TB5-2"(S4),4~ 


Ke Connect a 1 1/8" piece of bare wire from 
XV7-3°(S1)fo XV7-6+(C).~ 


(WW 64. Connect.a 1 1/8" Bless of bare wire from 
XV6-34(S1)fo XV6-6 C). 


( WG Cut all leads on two IM (brown, black, 
green, silver)- resistors, Sen R60, to 2" 
Connect R59 from XV7- WS ah brad (C)* Con 
nect R60 from XV6-1 (82) %o XV6-47(C). 


(B66. Cut all leads on two 28. 75K, 1 watt resistors 


RGI grid R62, to /2'. Connect R61 from XV7-_ * 
(C)%to TB15-3°(S2)*Connect R62 from XV6-2(C)* 
to TB21*(S3).— 


baer Cut all leads on two 18K (brown, grey, 
orange, gold) 1 watt resistors, R65 ang-R66, tc 


1/2". Connect R65 from XV7-6%S2)"to TB24-: 
(S1).” Connect R66 from XV6-6152)¥6 ground lug 
"S1,4(S 1)Kat C42, * 
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and run them along the chassis as shown. Connect 
the other end of the yellow wire to XV5-4(C) and 
the other end of the brown wire to XV5-9 (S1).° 


22. Connect a 1/2" piece of bare wire from XV5-4 
(S2) to XV5-5 (S1). 


23. Connect one endofa5" piece of brown wire 
to XV7-8 {S3) and one end of a 6 1/2" piece of 
yellow wire to XV7-74S3). Twist the leads to- 
gether and run them along the chassis as shown. 


Connect the other end of the brown wire toXV9-7 ~ 
(C) and the other end of the yellow wire toXV9-2 « 


(ys 


24. Connect one endofa4" piece of yellow wire 
to XV9-2 (C) andone endof a 4" piece of brown 
wire to XV9-7 {C). Twist the leads together and 
run them along the chassis as shown. Connect 
the other end of the yellow wire to XV11-74S2) 
and the other end of the brown wire to XV11—2 {C). 


25. Connect a 2" piece of yellow wire from XV9-2 ~ 


(C) to R107-1°(S1). 


" ) 26, Connect a 3" piece of brown wire from XV 11-2 


— 


(S3) toR107-2 ($1). Be careful that R107-2 does 


not short to the pot mounting screw. ! 


27. Connecta 1/2" piece of bare wire from XV4-4° 
(S1) to XV4-5°(C). 


28. Connect one endofa4" piece of brown wire 
to XV4-5, (S2) and one end ofa 3" piece of yellow 
wire to XV4-9.(S1). Twist the leads together and 
runthemalongthe chassis as shown. Connect the 
other end of the brown wire toXV6-8.(C) and the 
other end of the yellow wire to XV6-7 (C). 


29. Connect one endofa5" piece of brown wire 
to XV6-8 (S2)and one end of a 6 1/2" piece of 
yellow wire to XV6-7:(S2). Twist the leads to- 
gether and run them along the chassis as shown. 
Connect the other end of the brown lead to XV8-7 
(C) andthe other endof the yellow lead toXV8-2 
(C). 


30. Connect one endofa5" piece of brown wire 
to XV8-7:(C) and one end of a 5 1/2" piece of 
yellow wire toXV8-2(C). Twist the leads together 
andrunthem alongthe chassisas shown. Connect 


the other end of the yellow wire to XV2-9 '(S1). 


and the other end of the brown wire to XV2-4 (C).. 


Zi: 


- (.) 31. Connecta 1/2" piece of bare wire fromXV2-4 + 


(S2) to XV2-5 (SI). 


_(.) 32, Connect one end of a 4" piece of yellow 


wire to XV8-2 (C) and one end of a 4" piece of 
brown wire to XV8-7.(S3). Twist the leads together 
and runthem along the chassisas shown. Connect 
the other end of the yellow wire to XV10-7 (C) 
and the other end of the brown wire to XV10-2 


‘cy 


( -) 33. Connect a 2" piece of yellow wire from XV8-2 
(S4) to R106-1:(S1). 


A{:) 34. Connect a 3" piece of brown wire from XV 10-2 


(C) to R106-24S1). Be careful that R106-2 does 


not short to the pot mounting screw. 


‘(.) 35. Connect a3 1/2" piece of red wire fromC43-A - 


(C) to XV12-84(C).’ 

36. Cut both leads on 1800 ohm 5 watt resistor, 
R96, to 1". Connect from C43-A (S2)to C43-B (C). 
Dress this resistor away from all wires, but against 
the chassis. 


(_) 37. Connect a 6" piece of red wire from C43-B - 
(S2) to XV11-4 (C). 


-() 38, Connect an 11" piece of red wire from XV 12-8 


(C) to TB25-1 (C). Runthe wire alongthe chassis 


as shown. 


*(.) 39. Connect a 1 1/4" piece of bare wire from 


XV 11-4 (S2)'to XV11-8 (C). 


‘(') 40. Connect a 3" piece of redwire from XV11-8 » 


(S2) to XV9-8 (C). 


(:} 41. Connect a 2 1/2" piece of red wire from 
XV9-4'(C) to XV10-4 (C). 


.( ) 42, Connect a 3" piece of red wire from XV 10-8 


(C)'to XV8-8 (C). 


-() 43, Connect a 1 1/4" piece of bare wire from 


XV9-8 '(S2)'to XV9-4 ($2). 


(-) 44. Connect a 1 1/4" piece of bare wire from 


XV 10-4 (S2) to XV10-8 (S2). 
(‘) 45. Connect a 1 1/4" piece of bare wire from 


XV8-8 (C) to XV8-4 (S1). 


( ) 46. Connect an 8" piece of red wire from TB25-2 
(C) to C42-C (C). 
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The fgllowing steps refer to figure 11. 

oy4 Cut all leads on four 100K (brown, black, 
yellow, gold) resistors, R75, R76, R77 and R78, 
to 1/2", Connect R75 from ground lug "RMS 1) 
at XV11 to R79#3%(C).“Connect R76 from ground 
lug "QalS 1% XVIO toR8 =e iGWaconnect R77 
from ground lug "P"a#(S1)"at XV9 to R79-1°(C).* 
Connect R7§/from ground lug "O" 481) %Gt XV8 to 
R80-1°(C). 

2( 2. Cut all leads on four 150K (brown, green, 

yellow, silver) resistors, R67, R68, R69. and R70, 

to 1/2". Connect R67 from R79-3%$2) fo XV 11-1¢ 

(C)*Tonnect R68 from 2)toXV10-1°(C). 


R80-3 
Connect R69 from ar rgexv9. Ojon 
nect R70 from R80-1 “(S2) to XV8-1°(C).~ 
(1. Cut all leads on four 4.7K (yellow, violet, 
red, silver) resistors, R71, R72, R73 and R74, to 
1/2". Connect R71 from XV11-6*(S])"to XV11-1° 
(C)**Connect R73 from XV9-6(5 1f*to XV9-1*(C). a 


CR Ee ONONOTE Ifo XV10-14C). 
Connect R74 from XV8-61S1) to XV8-1°(C).°™ 


: ave Cut both leads on a 33K (orange, orange, 
orange, gold) 1 watt resistor, R63, to 1/2". Con- 
nect from XV7-54C) fo 1B17%S3). 

wa 5. Cut one lead on a .Imfd (brown, black, 

yellow, white, yellow) molded capacitor, C19, 
to 13/4". Cover it witha 1 1/2¢ piece of spaghetti 
and connect it toXV11-1{(S3), Cut the remainjng 
lead to 3/4" and connect it to XV7-2 1S2). 


(6. Cut one lead on a .Imfd (brown, black, 
yellow, white, yellow) molded capacitor, C22, 
to 1 1/4", Cover it with a 1" piece of spaghetti 
and connect it to XV8-1°(S3).* Cut the remaining 
lead to 3/4" and connect it to XV6-5 (C). 


(y)-7. Cut all leads on two .Imfd (brown, black, 
yellow, white, yellow) molded capacitors, C20 
and C21, to 1 1/4". Cover each lead with a 1" 
piece of spaghetti. Connect C20from XV6-2%S2)~ 
to XV 10-1" (S37 Connect C21 from XV7-5%S2) * 
to XV9-1 (S3). 


(8. Cut both leads on a 33K (orange, orange, 


orange, gold) 1 watt resjstor, R64, to 3/4". Con- 


nect from XV6-5 (S2% to C42-A*(S4).4~ 


(yo. Connect a 2 1/2" piece of orange wire from 
J194C) to XV11-5.(S1). 


5 ( x10. Connect a 2 1/2" piece of orange wire from 
J21*(S1)'fo XV9-5 {C).— 


(wy 11. Connect a 2 1/2" pigce of orange wire from 


J20 {S1)fo XV10-5(C).-7 
“(ty 12. Connect a2 1/2" piece of orange wire from 
J18°(C)"6 XV8-5 {S1).°~ 


(39713. Cut one lead on each of two .25mfd (red, 
green, yellow, white, yellow) 400 volt molded 
capacitors, C37 and C38, to 1" and cover each 
of these leads witha 3/4" piece of spaghetti. Cut 
the remaining lead on each of the capacitors to 
2" and cover them with 1 3/4" pieces of spaghettj 
Connect the longer lead of C37 to XV7-41S2) and 
the shorter lead to ground lug Na(S1)*6F XV12. 
Connect the longer lead of C38 to XV6-44S2)Gnd 
the shorter lead to ground lug "M",(S1)”on XV9. 


The following steps refer to figure 2. 


(WA4. On power transformer T3, cut both green 
leads to6 1/2", both brown leads to8 1/2", both 
yellow leads to 8", both red leads to 7", both 
black leads to 5", the white lead to 5" and the 
red-yellow lead to 4". Strip the insulation back 
1/4" from the ends of each of the leads. Mount 
the power transformer through the rectangular cut- 
out, so that the black and yellow leads are nearest 
the edge of the chassis. Secure the transformer to 
the chassis using four #8 lockwashers and four #8-32 
hex nuts. Under each of two of the lockwashers, 
place a #8 ground lug, as shown. 


(ope On output transformer Tl, cut the orange 
lead to 4 1/2", the green lead to 5", the black 
lead to 4", the yellow lead to 4", the blue lead 
to 9", the brown lead to4 1/2" and the red lead 
to 3", Strip the insulation back 1/4" from the 
ends of each of the leads. Mount the transformer 
noting the lead breakout and orientation in Figure 
iM 
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Push the brown, blue and red leads through 
hole "D" andall the remaining leads through hole 
a da 

To secure the transformer to the chassis, use 
four #8 lockwashers and four #8-32 hex nuts. Under 
one lockwasher place a metal cable clamp. Run 
the yellow, black, orange and green leads under 
this clamp. 


16. On output transformer T2, cut the orange 
lead to 5", cut the green lead to 5 1/2", cut the 
black lead to 5", cut the yellow lead to 4 1/2", 
cut the red lead to 5", cut the brown lead to 4 1/2" 
and cut the blue lead:to 9", Strip the insulation 
back 1/4" from the ends of each of the leads. 
Mount the transformer noting the lead breakout 
and orientation in Figure 10. Push the brown, 
blue and red leads through hole "C" and all the 
remaining leads through hole "B". To secure the 
transformer tothe chassis, use four #8 lockwashers 
and four 8-32 hex nuts. Under one lockwasher, 
placeametal cable clamp. Run the yellow, black, 
orange and green leads under this clamp. Place 
one #8 ground lug under each of two of the re- 
maining lockwashers. 


17. From power transformer T3, connect one 
black lead to XF1-21S1)%nd the second black lead 
to J17-2 (C)“Connect the white and red-yellow 
leads to ground lug "W" (Cc). Connect one red 
lead to XV 12-4°(S1)’and the second red lead to 
XV 12=6%S 1)” Connect one yellow lead to XV12-2 * 


($1)%and the second yellow lead to XV 12-84S3)e~ 


Connect one green lead to XV9-72(S3)”and the 
second green lead to XV9-2%(S4).~ Connect one 
brown lead toXV10-7.(S2)*and the second brown 
lead to XV10-2 ($3). Connect the blue lead to 
TB9-24S2) CAUTION: Excess heat on the leads 
of the rectifier can ruin it. While soldering to 
TB9-2, place a pair of long nose pliers on the 
lead between the heat away fromthe iron so that 
the heat will not reach the rectifier. 


18. From output transformer TI, hole "E") con- 
nect the green lead to TB1-41(S3), the orange lead 
to TBI-34S1} the black lead to TB1-2{S1) and 
the yellow lead to TBI-1>(S2).7~ 

"a 


19, From output transformer T1, hole "D", con- 


4 (jf 23. Cut both leads on a 16Q 20 


a a 


* — 
nect the red legd to TB25-1 (C), the brown lead 
to XV9-3'(S1fand the blue lead to XV11-3°(S1) 


<(" 20. From output transformer T2, hole "B", con- 
nect the green lead to TB3-4°(C)The orange le 
to TB3-3°S 1) the black lead to TB3-24(S2)"and 
the yellow lead to TB3-1*(S2)4~ 


, Wis From output transformer T2, hole "C", con- 


nect the red lead so TB25-1 (SA) the brown lead 
XV8-3 51 PEA the blue lead to XV 10-345 1)b~ 
*(LAF 22. Cut both leads on a .03mfd (orange, black, 
orange, black, blue) molded capacitor, C47, to 
". Connect from J17-2'S3)fo ground lug "1"s(S iy 
att resistor, 
R90, to 1", Connect from TB3-4(S5)fo TB25-4(S2) 4 
Dress the resistor away from all leads, but flat on 
he chassis. . 

(W 24. On the 30mfd, 400 volt electrolytic cap- 
acitor, C44, cut both leads to 1 1/ Connect 
the positive (+) lead to TB25-3(S3Yand_ the nega- 
tive (-) lead to ground lug "Y's (C). 


“( Wi 25. On the 16mfd, 350 volt electrolytic cap- 
acitor, C45, cut both leads to 1 lee Connect 
the positive (+) lead to TB26-3(S4) ea nega- 
tiye(-) lead to ground lug "Y's (52). 

-( yo. Cat all leads on four 10, 1 watt, 1% re- 
sistors, R81,-R82, R83and R84, to 1/2". Connect 
R81 from J194S2)"fo ground lug "W"*{C).  Con- 
nect R83 from XV9-5.(S2)"to ground lug "L"s (s1)* 
at XV10. Connect R84 from XV 10-5{S2)*o ground 
lug "K's at XV9." Connect R82 from J18°(S2)fo 


und lug "J" (S1)e™ | 
"rO7. Cut both leads on a 50mfd, 150 volt electro- 


lytic capacitor, C41, to 3/4". Connect the neg- 
ative (~) lead to TB9-1°(S3)Hénd the positive (+) 
lead to ground lug "W"! (S4)P°CAUTION: Excess 
heat on the leads of the rectifier can ruin it. While 
soldering to TB9-1, place a pair of long nose pliers 
on the lead between the junction to be soldered 
and the rectifier to conduct the heat away from 
the iron so that the heat will not reach the recti- 
fier. 

(4x28. Push the line cord through the grommet at 
the rear of the chassis, below the fuseholder. Tie 
a knot inside the chassis, 3" fromthe solder termi- 
nals of the wire. Connect one lead to J16-1 (53) 
and the second lead to J16-2 {S2). 


s “wd . ; “she | . Py ane) » 
\ i quovd alt 4 DT -DSET 4 nga bier alt tery ' 
ae LVN av beed ould sett bre tl t-9'eR of i 


“0S \ + ST Vert ttt: Proeit rede ine Be Si ! my hin 
4 eanew if +t Oe) "hah AT 7 beeye cen gels fort ia pony eis 
cr L-C4 1 ot obel Phi siey ae eyt-t “7 Qf, .: . nA fase iye'is4 ides Talo o 
ee SE BEY ot bowl wollus nit stitari chiral mabe 3 


. : i é Lv 
ae. of Zl aeersetanm® toe rs ney ae 


vor? att “Yee -AT4T ot poe! singe ape adit. te 5 ST verted nail 


, 4 ST LS ME at 2 trai oui ont * nam, e boBVK _ Reh é wt taied come al 
sala. rier} Ca? ee oe 1 Atod to? SX “hat a 7. ae willie rit, tp ty 
Wag Berens f han so wld Viv TO iG » ot hand ampeane oet Mi tott 


" OU Dau oo rer" W4A50nne!: .™\. . itolt at of ore Pd wt ba z 3 
vee OAL Sn sl ated oD EO Ma) eo adeel oft See Yo “eee wet a 7 


‘ 4 - *LeEST mest teanat -. 1 es | ways 8s oP Ml ol or gation : fre) ‘ 

“a tut cbeo) ip evewnsotien edie  ° “eee 600 A AE eae ee 

| anh wh ope? ha Ts pee a whorl igecrwit diva § 

. brat Lowe BS muah at ff aS Bak Ct OF RNS BS Oe Ro ele Hepat xh 

t <4 | divast bead tera choy. igete Uw us ae yelow givege* 

| ET ot be withen a medaciy oa! wept ART \etiges vac BE 

3 PY" el dae et bos (. ta ta id ooies wit all oil i 

% oynahy AT tolbwnn stated: 

vy We bil witel> AS he i ~% ~ pel Wy etd ‘tah gul % 

Had uo GRD Wilt, _ -oderle 

ia ASST ot bos! Cobewitieng rtf 7 

Pe ow art thoes 4 8 to paige wee? Th wyere é eaeeebvoinet 9 a 

a “Or sabia [ yest led aed} bandh deeded benesae site biel (21h 08 Ke 
shew D ~<s PGA banEBs LA Sh aume | cits ‘ mina Soret tela ant te ong s 

rey) | " Vi" sh HUES) ie ie uN ave 4 ‘ea wa’, 24Re tear oF | ‘— wal b 

r< \ i riKey ot (a) ap | eit CER tone : AA xyal t ney Lonser aft bas” Ata 

bruce oMSENE-O! VC oer ABUerend 01 Vite ?. Sven! wae! oe congeners a 

PEP STL weet TA tooreck LOVE fod a ai iz “tia fee patty * Vt bool wetion. 

nets awit” oul a 1%, * Go Dees hens se a vis 

+) | bt ci weet 4 ww JSS AY ee eae sal lad 

PSI ID, Pl 04 LAD eveticonite oft: itvenn? wiroex oot ; Oo. org 

‘Heed off betty 1 O47 of bial (9) evite of yeni wuld Senne Aber Ss 


a4) 


-~ ® a ? " iv he 7 
an Thi "Ath ), f* a | bey, ° vt vag MOMBs 
‘ i f eh! VI N a ' m¢ VA Seyi 6 " ; bs shag ext i inant ; A din . 


~aita seordnal we oq 2 so wT Tea ot gerne Or vA 
: ‘ w : Th Pe 4 
twahklre oc GF eset ot paninw fied ool oAt we i wait airy ant 
' ; y fayy i 7 
mcyTi yows foot we (asbews volte ott Sap 4) sn QPianes 


awl lace ton Hiw goat welt tndt os peal ai 
4 1 


i> demmeny at duet tvige gatl oti ect oa a. 

iY ,ywbloienvt edt woled waleamd> edt Yo soe ae : 
-tenat yoblor att mot "E gels cit adlicil teat: ba 
“a(e2y (bk wt boat eno trenne? \wortw met My 
| | Af. ep ery of eet an 


Ly: 


& 
PAGE 24C 


flanges which run along the center of the sic 
rails. The remaining flanges will be at the boi 
tom of the unit eventually used to hold the botto 
plate. The flat surface of the rails, without tt 
flanges, will protrude above the chassis. The hoc 
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You have now completed the assembly and wiring of 
your amplifier. When you have completed the follow- 
ing steps your amplifier will be ready for use.. 


( ) 1. To catch any wiring errors, it is suggested 
that the entire wiring be checked point-by-point 
against the wiring instructions, and preferably also 


CENTER 
FLANGE 


ee 


against the schematic wiring diagram in order to 
become more familiar with the component layout 
and circuitry. While doing so, check for rosin 
joints, loose lumps of solder, poor lead dress, and 
accidental shorts or leakage paths arising from the 
flow of rosin between contacts. Remove excess 
rosin witha stiff brush dipped in carbon tetrachlo- 
ride, being careful not to inhale fumes or to contact 
the carbon tetrachloride with your skin. 


| 2. Insert tubes V1 through V12 in their sockets. 
Be sure to insert the correct tube in each socket. 
Place a shield over tubes V1, V2, V3, V4 and 
V5. See the tube layout in the Instruction Book. 
Insert fuse Fl in the fuseholder. DO NOT PLUG 
CORD. INTO POWER LINE. Put the AC power 
switch on the treble control to the ON position. 


3. If you have a VTVM or VOM, make the fol- 
lowing resistance checks before connecting to the 
a-c line: Check for a cold d-c resistance of at 
least 1/2 Ohm across the a-c line plug. Check 
for a resistance of at least, 25, 000 ohms between 
ground and pin 8 of XV1Z. Allow sufficient time 
for the electrolytic capacitors to be charged by the 
ohmmeter battery in this measurement. These mea- 
surements constitute a reasonable check of the 
power supply components and wiring before apply- 
ing power. If you do not obtain the minimum 
resistance values indicated, donot proceed tothe 
next step until the cause is discovered and the 
condition remedied. 


The following steps refer to Figures 12a & 12b. 


4. Inthe drawing, the chassis is shown mounted 
on two side rails. One surface of each side rail 
has nine decorative grooves while the opposite 
surface has two flanges. One flange runs along 
the center. In eachcase, the decorative grooves 
are on the outside, while the chassis is mounted 
onto the flanges. The chassis is mounted on the 


RIGHT RAIL 


FIG. 12A 


will later be mounted to these flat surfaces « 
both rails, 

It should be noted that the two side rails a 
different. Hold the rails so that the two flang 
running along the edge are near each other, ' 
shown in Figure 12a, Note that there are thre 
screw holes in each flange. The holes are near 
one edge of the rail (marked short distance) the 
to the second edge (marked large distance). 
you lay these rails on the table so that the "she 
distance" is nearer to you, as shown, the rail : 
your left is the "left rail". 

Place the center flange of the left rail und 
the edge of the chassis nearest the four waf 
rotary switch, Sl]. Slide the rail through tt 
groove In the rear panel. The "short distance 
is so oriented that it is towards the front of th 
chassis. Note that the flat surface on the ra 
protrudes above the chassis. Secure the rail 
the chassis through the rectangular slots in tt 
chassis, Use three 8-32 x 3/8 Type F brown se 
tapping screws to secure the rail to the chassi 
Insert the self tapping screws through the rectar 
gular chassis cut-outs into the screw holes in tt 
center flange of the rail. Push the rail as far : 
it will go to the front of the chassis, Do n 
tighten these screws firmly at this time. 

Similarly, mount the remaining edge of tl 
chassis onto the center flange of the right rai 
The "short distance" Isso oriented that it is towa 
the front of the chassis. Note that the flat surfac 
on the rail protrudes above the chassis, Secu 
the rail to the chassis through the rectangular slc 
in the chassis. Use three 8-32x 3/8 Type F brov 
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self tapping screws to secure the rail to the chas- 
sis. Push the rail as far as it will go to the front 
of the chassis, Do not tighten these screws firmly 
yet. 


5. At the rear of the front panel place a piece 
of scotch tape overthe small hole used for mount- 
ing the jewel, Cut a small portion of the stem 
on the glue capsule with a scissors. Apply adrop 
of glue on the base of the jewel and press it into 
the hole. 


6 Mount the panel to the front apron of the 
chassis. Secure this panel tothe front apron using 
two #6-32x 5/16 Binding Head brown oxide screws 
at the two ends in the brown grooved section of 
the panel. Use one #4-40 x 1/4 brass screw under 
the shaft for the MODE control and a second 
#4-40 x 1/4 brass screw under the shaft for the 
BASS control. Do not tighten these screws too 
much or the threads will strip. 


7. Loosen the six screws that hold both side rails 
to the chassis. Slide the rails forward until they 
are flush against the front panel. The side rails 


should be square with the front panel. Retighten 
these six screws. Do not tighten too much or the 
threads will strip. 


The following steps refer to Figure 13. 


( ) 


() 


8. There is a bump in each of the four corners of 
the bottom plate. Aplastic foot is to be mounted 
onto the raised portion of each bump. Pusha 6-32 
x 5/16 screw through each foot and secure each 
foot using one #6 lockwasher and one #6-32 hex 
nut. 


9. Turn the unit over so that it rests on the front 
panel and transformers. Place a long block of 
wood or some books under the rear panel to raise 
the transformers off the workbench. When properly 
executed, the amplifier will rest on the front panel 
and on the block of wood — not on the transformers, 

Secure the rear of the bottom plate firmly to 
the rear panel using three #8-32 self tapping screws. 

Next, hold the bottom plate to the front edge 
of the chassis with four #8-32self tapping screws. 
Hold the bottom plate to the two side rails with 
six #8-32 x 3/8 Type F brown oxide self tapping 
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1) ALL RESISTORS ARE 1/2 WATT, 10% UNLESS 


OTHERWISE INDICATED. ALL RESISTOR VALUES 
ARE IN OHMS. 


“2)ALL CAPACITOR VALUES ARE IN UF UNLESS 


OTHERWISE INDICATED. 


3) UF/MF = MICROFARAD, UUF/MMF = MICRO- 


MICROFARAD, K=KILO (i000). 
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~ R47,48, S10 


1R45, 46 


3/8 LOCKWASHER a 
3/8 HEX NUT d 


«\\\ ll 


AM 


~ 


S4? 
\ -$3, DPDT 
TERM. STRIP SRM 
#4 LOCKWASHER PY) 
* NOTE:- 
4¢ 4-40 HEX NUT USE ONLY #4-40X1/4 
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S5, 4DPT 


WHEN MOUNTING COM- 
SWITCH PONENTS TO FRONT 
PANEL. 

SI (PRE-MOUNTED) * 

S2, SINGLE WAFER SWITCH 


FRONT PANEL ASSEMBLY FIGURE 6 
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Strip the insulation back 1/4" from each end of 
the inner conductor. Connect the inner conductor 
from the end without the shield strands to S1G-6» 
(S1). The other end will be connected later. 


( )*5. Connect a 3/4" piece of bare wire fromS1D-11°* 


() 


(\) 


G2), 


( ) 


() 


2, 


oF 


wae 


ths 


(C) to SIE-11S1). 


‘6. Connect a1 1/2" piece of bare wire covered 


with a 1" plece of spaghetti from S1D-12*(S1) to 
51D-1"(C). 


‘7. Connect a 2 1/2" piece of blue wire from 


S1B-12°(S1) to $1B-3 {C). 


8 Connect one end of a 4" piece of blue wire 
to S1D-8°(C). The other end will be connected 
later. 


.9. Connect one end of a 3 1/2" piece of green 


wire to SID-7(S1), The other end will be con- 


nected later. 


10. Connect one end of a4 1/2" piece of black 


“wire toS1C-6(C). The other endwill be connec- 


ted later. 


.11. Connect one endofa5" piece of brown wire 


to SIE-9(C). The other end will be connected 
later. 

.12, Connect one endofa2 1/2" piece of orange 
wire toS1F-8(S1). Theother end will be connec- 
ted later. 


13. Connect one endofa 2" piece of black wire 
to SIH-I1T(C). The other endwill be connected 
later. 

The five triple input jacks were previously 
mounted on the rear panel. The shielded wires were 
connected to these jacks. Place the panel near 
the switch S1, so that the jacks appear in the 
sequence shown inthe drawing, See the mechan- 
ical layout of this in figure 3 and the wiring in 
figures 4 and 9. 


14, From triple input jack J4,5,6 connect the 
shield strands from the remaining end of the shield- 


ed cable to SIH-11°(S3), the brown lead to S1H-8° 


(S1), the red lead to SIH-9 (S1) and the orange 
lead to SIH-10 (S1). 

15. From triple input jack J10, 11,12, connect 
the shield strands from the remaining end of the 


Ce) 


( 


. 
—_— 


i) 


shielded cable to SIF-6°*(C), the brown lead to 
S1E-9S2), the red lead to SIE-10'(S1) and the 
orange lead to S1F-12{S1). 


.16. From the triple input jack J7, 8,9, connect 


the shield strands from the remaining end of the 
shielded cable to S$1C-6'(C), the brown lead to 
$1D-8'(S2), the red lead to $1D-9'(S1) and the 
orange lead to $1D-10*(S1). 


17. On triple input jack J13, 14, 15, one end of 
a black shielded lead was connected to J13, 14, 
15-4and J13, 14, 15-5. Connect the shield strands 
from the other end to $1C-6 (C) and the inner 
conductor to $1D-11 ($2). 


18, From the triple input jack J1, 2,3, connect 
the shield strands from the remaining end of the 
shielded cable to SIA-10 (S3), the brown lead to 
S1B-7 -(S1), the red lead to $1B-8-(S1) and the 
orange lead to S1B-9 (S1). 


19. ~You have now completed the prewiring of the 
switch. Mount the rear panel to the rear protrusion 
onthe main chassis using 5 *6self tapping screws. 
See figures 2 & 9 forthe orientation and mounting 
of the panel. Push the gfoup of 8 twisted leads 
through hole "A" and the shield leads connected to 
J13, 14, 15-land J13, 14, 15-3 through hole "AA". 


20. Mount the switch just prewired, S1, on tothe 
front panel. Orient the switch so that the locating 
lug fits into the elliptical hole adjacent to the 
mounting hole. Use a 3/8" lockwasher as shown. 
Secure the control to the panel using a 3/8" hex 
nut. See figure 6 to note the mechanical mount- 
inge See figure 9 for the placement of the leads 
from the rear input jacks. 


21. Slip a plastic cable clamp around the wires 
connected to Sland the input jacks. Position this 
clamp over the hole on the chassis near the input 
jacks. See figure 9 for location. Puta #6 flat- 
washer on a #6-32 x 5/16 screw andsecure cable 
clamp to chassis with a #6 lockwasher and a #6 
hex nut on the top side of the chassis. 


22. Similar to above, slip a second plastic cable 
clamp over the leads and secure to the chassis in 
the hole near XV2. See figure 9. Use a #6-32 x 
5/16 screw, #6 flatwasher, #6 lockwasher and a 
#6 hex nut. 


SELECTOR SWITCH WIRING FIGURE 5 
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R47 


PCI R45 R34 S7 


=. 


FRONT PANEL WIRING FIGURE 7 


(W 12 Connecta 3/4" piece of bare wire from S7-1* ' (+18, Connect a 5" piece of blue wire from $7-9 (53) 


(C) to S7-4 (C). 


(YY 13, Connecta 3/4" piece of bare wire from S7-7' 
(C)'to $7-10 (C).~ 


(Ff 14. Connecta 3" piece of black wire from S7-10 - 


(C) ‘to TB12-2 (C).~ 


AS 15. Connect a 5" piece of black wire from S7-4- 


(C)%o TB12-1(C).” 


WAN 16. Connect one end of a 7" piece of grey wire 
to S7-3 {(C)and one endofaé" plece of blue wire 
to S7-9'(C). Run both leads along the panel, 
through rectangular hole "I" to the bottom side of 


the chassis. 


Wy 17. Connect a 6" piece of blue wire from R47-1° 


(S2) to S7-9.(C). 


to 6-10 (C). 


‘( 19. Connecta 5" piece of grey wire from S$7-3(C) 
foS6a74G). 


TBI2 TBI $5 


———— 


— 


a 


223. Connect one endofa 5" piece of green wire 
to S6-21{C), one end of a 6" piece of white wire 
to $6-5{C), one end of a 7" piece of blue wire 
to 56-8 (C) and one end of an8" piece of yellow 
wire to S6-11 (C).” Push the other endofall leads 
through hole "H" tothe bottom side of the chassis. 


(x) 20, Connecta7" piece of green wire from S5-12 « 


(C) to R33-7 (S1)e" 


(Wy 21. Connect a 6 1/2" piece of green wire from 
$5-2 (C) to R34-8 (S1)2~ 


- (FF 22, Connect ope endofa4" piece of orange wire 


to TBI12-1°(C)’and one end of a 3 1/2" piece of 
white wire to TB12-2 (Ger Run both leads along 
the front panel as shown and push them through 
rectangular hole "I" to the bottom side of the 
chassise 


( °¥ 24. Connect one end of a3" piece of white wire 
to TBI1-1 (C)’and one endofa 4" piece of brown 
wire to TB11-2(C). Push the other end of both 
leads through hole "H" to the bottom side of the 
chassis. 


(25, _Connect a 3/4" piece of bare wire from S5-2 
(S20 $5-6 (S1).” 


("J 26. Connect a 3/4" piece of bare wire from S5-8. 


(S1) to $5-12 (52) 


$2 "84 $3 §| 


{ Q..27, Connecta 2" piece of black wire from S2B-10 


(C) to $2B-4 (C). 


(J 28. Connect a 3" piece of grey wire from $4-4° 
(S1) to $2B-10 (S2). 


st JX 29. Connect a 3 1/2" piece of white wire from 


S4-1 ($1) "to $2B-7 (C).~ 


( y 30. Connect a 4 1/2" plece of grey wire from 


S1D-3°(S1)'and $2B-2 (C). 


y, 
rv, 31. Connect one end of a 7" piece of grey wire 


to $4-5 (S1)’and one endofa 6" piece of red wire 
to $4-2 ($1). Run both leads along the front panel 
as shown. Push themthrough hole "H" to the bot- 
tom of the chassis. 


The following steps refer to figure 1. 


Place the chassis on the workbench in the position 


shown inthe drawing. The surface of the chassis facing 
up towards you will be referred to asthe bottom, while 
the surface laying against the workbench is the top. 
The front of the chassis has the six rectangular cutouts 
while the rear of the chassis has only one rectangular 
cutout at the left corner. Orient each component as 
shown in Fig. 9 (fold-out). 


( ) 


() 


() 


() 


1. Mount octal socket XV8 on the bottom near the 
right hand side of the chassis, as shown. Note the 
orientation of the center key In Fig. 9. Use two 
#6-32 x 5/léscrews, two #6 lockwashers and two 
#6-32 hex nuts. 


2. Similartothe above, mount octal sockets XV6, 
XV7, XV9, XV10, XV11 and XV12, Note the 
orientation of the center keys in Figure 9% Use 
two #6-32 x 5/léscrews, two #6 lockwashers and 
two #6-32 hex nuts to secure each socket to the 
chassis. Under one of the lockwashers used on 
XV7, place the one post right terminal board TB17. 


3. Mount the four 2 post terminal strips, TB6, 
TB7, TB9, TB10; the two 1 post right terminal strips, 
TB18 and TB19 thetwo I post left terminal strips, 
TB20 and TB21; the three 3 post 2 right terminal 
strips, TB14, TB15 and TB16; the 3 post 2 left 
terminal strip, TB26; the 3post 2 left with ground 
terminal strip, TB23; the 2 post left with ground 
terminal strip, TB24; and the 4 post terminal strip, 
TB25; tothe bottom of the chassis as shown. Ob- 
serve the orientation of each terminal strip in 
Fig. 9. Use one #6-32 x 5/16 screw, one 6 
lockwasher andone *6-32 hex nut to secure each 
terminal strip to the chassis. 

4, Mount the four 50K snap-in pots, R79, R80, 
R102andR103inholesasshown. Note the orienta- 
tion of each pot shown here and in fig. 9. Press 
each pot firmly towards the chassis untila click is 
heard and is held securely to the chassis. 


5. Mount the miniature wire wound adjustment 
pots, R106and R107, tothe bottom of the chassis, 
as shown. Note the orientation of each pot in 
Fig. 9. Use two #4-40 x 5/16 screws from BELOW 
the chassis and two #4 lockwashers and two F440 
hex nuts fromABOVE the chassis on eachpot. Do 
not short the screws to the solder lugs on the pots. 


The following steps refer to figure 2. 


In this drawing, the chassis shown in Fig. | has 
been turned over. The top of the chassis is now up 
towards you, while the six rectangular cutouts and the 
front panel with other cutouts are away from you. The 
mounting of the rear panel is shown inthe drawing, but 
will not be completed at this time. The transformer 
mountings are also shown in this drawing, but will be 
completed later. 


(_) 1. Mount the two 2post terminal strips, TB27 and 
TB13. Use one #6-32 x 5/léscrew, one #6 lock- 
washer and one #6-32 hex nut to secure each termi - 
nal strip to the chassis. 


( ) 2. Mount the 2 post terminal strip TB11, to the 
front panel on the chassis using a #4-40x 1/4 flat 
head screw, one #4 lockwasher and one #4-40 hex 
nut. 


(.) 3. Mount the five 9 pin miniature sockets with 
shield support, XV1, XV2, XV3, XV4 and XV5 
from above the chassis, as shown. Noting the pin 
numbers stamped next to each solder lug in the 

% mold, orient the sockets as shown inFig. 9% Se- 
cure each socket to the top of the chassis using two 
#4-40 x 5/l6screws, two £4 lockwashers and two 
#4-A0 hex nuts. Under one lockwasher used for 


XV5, place the 2 post right terminal strip ~B22' 


and under one lockwasher used for XV4 place the 
2 post terminal strip TB8. 


-(_) 4. Mount the 40/20mfd, 500V electrolytic can 


capacitor, C43, tothe top of the chassis as shown. 
Next to one lug is atriangle andnext tothe sec- 
ond lug isa semicircle. Orient the capacitor so 
that the triangle and semicircle appear at the re- 
spective locations as shown inFig. 9. Insert the 
capacitor mounting tabs into the slots in the chassis 
and twist the tabs alittle less than a quarter turn. 
Do not twist the tabs excessively or they will snear 
off. Solder the capacitor tab without a hole, to 
the chassis at the slot in the chassis. 


( ) 5. Mount the 40/20/20/20mfd, 450V electrolytic 
can capacitor, C42, to the top of the chassis as 
shown. Next to one lug isa half moon (semicircle), 
next to a second lugisasquare andnext to a third 
lug is atriangle. Orient the capacitor and secure 
as in previous step. 
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(') 6 Mount the four meter pin jacks, J18, J19, 


J20, and J21 with the hardware supplied on the 
jacks. Remove the nut and the fibre washer from the 
threaded portion of each jack, Pass the threaded 
portion of eachjack through their respective holes 


\ 


in the chassis. Secure each jack with its fibre 
washer and hex nut inside of the chassis. The sma!! 
shoulder on the fibre washer should seat in the 
mounting holes. If the assembly is properly com- 
pleted, each jack will be insulated from the chassis. 
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SiO RAS TBIS 


The. following steps refer to figure 8. 


() 


() 


oP, 


1. Connect one end of a 15"piece of black wire 
to $10-7 (S1) andone endofa 17" piece of black 
wire to $10-8 (S1). Twist the leads together and 
push them through the rectangular hole "K"' to the 
bottom side of the chassis. 


2, Cutall leads on two « 0068mfd (6. 8K or 6, 800 
mmf) disc capacitors, C27 andC28, to 1/2". Con- 
nect C27 from $7-8 ($1) to $7-7 (S2). Connect 


C28 from $7-2 (S1) to S7-1 (S2). 
3. Cutall leads on two. 005mfd (5K or 5000mmf) 


C24 C23 


= 


FRONT PANEL WIRING (CON'T.] FIGURE 8 


disc capacitors, C25and C26, to 1/2". Connect 
C25 from$7-11 ($1) toS7-10 (S3). Connect C26 
from $7-5 (S1) to S7-4 (S3). 


4. On one end of an 8" piece of black single 
conductor shielded cable, strip the outer insulation 
back 1/2". Twist the shield strands together and 
cut them off. Strip back 1/4" of the insulation 


from the inner conductor and connect if to R48-6" 


(C). 


On the other endof the same cable strip the 
outer insulation back 3/4". Twist the shield strands 
together. Strip back 1/4" of the insulation from 


|. 


~~ 


S6 TBI2 TBI 


a) 


the inner conductor and connect it to S6-1 (C). 
Connect the twisted shield strands to TB12-2 (C). 


5, Connect a 6" piece of grey wire from R48-4 + 


(C) to $7-3 (S3). 

6, On printed circuit plate PC2, cut leads #2, 
#3 and #6 to 1/2"; cut leads #), #4 and #7 to 
1 3/4" and cover each of these witha | 1/2" piece 
of spaghetti. Cut lead #5 to 1", Place the plate 


against R46.as shown. Connect lead #2 to R46-4- 


(S1), lead #3 to R46-5 (S1), lead #6 to R46-6 


(S1), lead #7 to R48-4-(S2), lead #1 to R48-6- 
(S2), lead #5 to TB13-2(S2)and lead #4 to R48-5 - 


(S1). 


(te) 
() 


() 


-—-_-~ 
~— 


7. Connect a 4" piece of white wire from S7-6 
(S1) to S$6-1 (C). 
8. Connect a 4" piece of grey wire from S7-12 
(S1) to $6-4 {C). 


9, Cut all leads ontwo .015mfd (15K or 15, 000 
mmf) disc capacitors, C23andC 24, to 1/2". Con- 
nect C23 from S6-5 (S2) to $6-4 ($3). Connect 
C24 from $6-2 (S2) to $6-1.(S3). 

10. Cutall leads on two .009%mfd (9K or 9000mmf) 
disc capacitor, C29 and C30, to 1/2". Connect 
C29 from S6-11 ($2) to $6-10 ($2). Connect C30 
from $6-8 ($2) to S6-7 (S2). 


ee 
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‘JIG AC RECEPT. B , : yoo Xr FUSEHOLDER The following steps refer to figure 3. 


RUBBER 

_, WASHER 
= we “TB3 4 SCREW TERM. BOARD 
LAL Sos 2 ep #632 X5/16 SCREW 


The rear panel consists ofalong "U" shaped chan- 
nel with numerous cutouts, to mount the various com- 
ponents. There are two flanges running along the 
lengthof the panel. The wide flange isconsidered the 
bottom in this drawing and the narrow flange isthe top. 
When the following steps refer to the front of the mount- 
ing panel, it is describing an assembly operation con- 
cerning the side of the panel facing you inthe drawing. 
The rear of the panel faces away from you, inthe draw- 

, ing. Note that the flanges are towards you. To avoid 
confusion, hold the panel as shown in the drawing. 
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() 1. Mount the triple input jack, J4,5,6, to the 
panel. Orient the jack so that the small solder 
lugs 2 and 5 are as shown. Place a triple jack 
insulator between the front face of the panel and 
the jack. Secure the jack and insulator to the 
panel using- four #4-40 x 5/16 screws, four #4 
lockwashers and four #4-40 hex nuts. 
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( ) 2. Similar to the above, mount triple input jacks - 


Orient all jacks so that the solder lugs are in the 
position equivalent to that shown for jack J4, 5, 6. 
Rlace a triple jack insulator between each jack 
and the front face of the panel. Secure each jack 
and insulator combination to the panel using four 
*4-40 hex nuts. 


( ) 3. Mount the four screw terminal board TB3to the 
rear of the panel, as shown. Secure the terminal 
board to the panel using two #6-32 x 5/16 screws 
and two *6-32hex nuts. Under one hex nut, place 
a #6 ground lug. Under the second hex nut, place 
a one post right with ground terminal strip TB4 and 
a #6 lockwasher. 


( ) 4. Similar tothe above, mount four screw terminal 
boards, TB1 and TB2, as shown. Use two #6-32 x 
5/16 screws, two *6 lockwashers and two #6-32 
hex nuts to secure each terminal board to the panel. 
Under one lockwasher used on TBI place the two 
post terminal strip TB5. 


( ) 5. Mount the AC receptacle J16 to the front of 
the panel as shown. Usetwo *6-32 x 5/16 screws, 
two *6 lockwashers and two #6-32 hex nuts. 


( ) 6 Similar to the above, mount AC receptacle 
J17. Use two *6-32 x 5/léscrews, two #6 lock- 
washers and two #6-32 hex nuts. 


( ) 7. Mount the fuseholder XF1 to the rear of the 
panel, as shown. Use a thin rubber washer be- 
tween the fuseholder mounting flange and the pan- 
el. Secure the fuseholder to the panel using a 
1/2"-32 hex nut. Do not tighten too much or 
the holder will crack, 


( ) 8 Pusha rubber grommet into the remaining hole 
in the rear panel, under the fuseholder. 


The following steps refer to figure 4, 


( ) 1. Connect a 2 1/2" piece of black wire from 
J4, 5, 6-2 (C) to J4, 5, 6-5 (C). 


( ) 2, Connect a 2 1/2" piece of black wire from 
Jt, 2,3-2°C) to Jl, 2, 3-5 ea © 


( ),3. Connect a 21/2" Piece of black wire from 
J7, 8, 9-2°(C) to J7, 8, 9-5 ($1). 


ee. 4. Connect a 2 1/2" piece of black wire from 
J10, 11, 12-2°(C) to J10, Li, l255 ($1). 
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